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PaGouas nporpamma o6imeo6pasosaTessHoi quctuminasl OV 1. 13 @usuka paspaboTaHa Ha OCHOBE:

o DeepalbHOTO TOCYHAPCTBEHHOTO OGPA30BATENBHOTO CTAHAAPTa CPENHEro MPOQECCHOHATEHOTO
obpasopaHus no cnenuatsHocTH  08.02.09 MoHTax, Hamagka M SKCIUTyaTalHs 3JI€KTPOOGOPYHOBaHUS
NPOMBILIIEHHBIX M rpaxcaHckux 3maduit  ([Ipukas MunnpocBemienus Poccmu ot 09.11.2023  Ne845,
3aperucTpuposat B Muntocte Poccun 08.12.2023 N 76339).

o @eepaTbHOTO TOCYAAPCTBEHHOTO 0Opa3oBaTeNLHOrO CTaHmapTa cpepHero obuwero oOpasoBaHus
(npuxa3s MunoOpHaykn P® ot 17 mas 2012r. Ne413 (3apeructpupoBan B Munrocte Poccun 7 mions 2012 r. N
24480). -

-+ e .QenepansHOl  0GpasoBaTelbHON  MpOrpaMmbi  cpemHero  obmero  obpasosanms  (Ilpuxas
Musnpoceémenus Poccun ot 18.05.2023 Ne 371 "O6 yrsepskeHuu deaepansHOl 06pasoBarelibHONM MporpaMmel
cpejiero ‘obmero o6pazosanus").

i " e. Ilpuxa3 Munucrepctsa o6paszoBanus T Hayku P® ot 05 aerycra 2020r. Ne885/390 «O npakrudeckoit
HOATOTOBKE 00 yJarOIUXCA.

"« [lpuxas MuHKcTepcTBa npoceemenus Poccuiickoit @enepanuu ot 27.12.2023 Ne 1028 «O BHeceHHM
M3MEHEHHH B HEKOTOPHIE NIPUKa3hl MUHKUCTEPCTRa 06pa3oBanus U Hayku Poccuiickoi ®epepanuu 1 MuHucTepcTsa
npoceemenus Poccuiickoit @enepauuy, kacaroumecs QeepatbHbIX [OCYRAPCTBEHHBIX — 00pa3zoBaTeNbHBIX
CTaHZapTOB OCHOBHOI'O 001Iero o6pasoBanus M CpeAHero obmero o6paszosanns» (3apeructpuponad 02.02,2024 Ne
77121).

o IlpumepHoii paGoueli mporpamMmsl  00IIE0Opa3oBaTeNbHOM — MUCUMIUIMHBL  «Dusnka» Uit
npodeccHOHATBLHBIX 00pa3oBaTeNbHbIX opranmsamuit (o 30.11.2022 r.).

e PexkoMeHnmauuM [0 peanusaldM CcpefHero o0mero o0pa3oBaHus B TIpeieaX  OCBOCHHUS
00pa3oBaTeNLHON MPOrPaMMBI CPeNHETO MPOodeCCHOHANBHOTo 06pazoBanus (MHckMo MuHIIpocBeleH s Poccnn oT
01.03.2023 Ne05-592).

e Vuebnoro ma”a II[ICC3 mno crneuuanpHoctd 08.02.09 MoHTaxk, Hajlagka H IKCILUTyaTalus
3J1eKTPO00OPYOBAHUS TIPOMBIIUTEHHBIX 1 IPAXIAHCKUX 30AaHMMH, YTBEP)KICHHOIO IMPEKTOpOM Kojuiemxka 28 mapra
2024r.

e [lomoxeHus o MopsAAKe pa3pabOTKH M OOHOBJICHUS OCHOBHBIX 00Opa30BATENLHEIX MPOTPaMM CPEIHEro
npodeccroHansHoro o6pazosanus B IBITOY «Tlepmckuii monurexuHuyeckuit kowtemk umenu H.I'. CrassHosay (0T
01.10.2021).

B mporpaMMy BKJIFOYEHO COJEP/XKAHHUE, HANPABIEHHOE Ha GOpMHpOBaHME Y CTYNEHTOB 00pa3oBaTENbHBIX
pe3yJibTaToB, HEOOXOAMMBIX 11l KAYECTBEHHOTO OCBOCHHUS NPOrpaMMEl NIOJrOTOBKH CIIELHaIMCTOB CpeHEr0 3BCHA
no cneunansioctd 08.02.09 MoHTax, Hanmajgxka W IKCIUIyaTauus 3JEeKTpOOOOPYNOBaHMsA HPOMBIULIEHHBIX H
rpaxJaHCKUX 3JaHUM.

PaccmoTtpeno Ha 3acenanun
[Tpeamertnoit nuknoBoi komuccuu «He Brinmyckaromas
CTYAEHTOB Ha TOCYAAPCTBEHHYIO UTOTOBYIO aTTECTALIAIO»

Iporokon Ne 10 ot 22 anpgns 2024r.
[pencenarens ITLK _/ @ . E.B. MeHnbmukoBa

Oa06peHo Ha 3acegaHUn
IIpeameTHO# 1MKIOBOM KOMUCCHM «BBIMyCcKaOmas
CTYJEHTOB HA rOCYAapCTBEHHYIO UTOTOBYIO aTTECTALUIO»

Nporoxon Ne 10 ot 22 anpeng2§24r.
Ipencenarens LK 2 C.B. Benpesa

PexomeHa0BaHA K yTBEeP:KAEHHUIO
MeTtommueckum coseToM I'BIIOY «llepmckuii monutexHrueckuit komepk umenn H.I'. CnassaHOBa»
3axkmouenue MeTtopuueckoro coBeta [IpoTokon Nel2 ot 08 mas 2024 r.

PaspaGoruux:
I'BITIOY «Ilepmckuit monurexHuueckuit komwemk umeHu H.I'. CrnasaHoBa»
Onanko 'annua MBaHOBHA, NpernoaBaTelib BhICHICH KBATHPUKALMOHHON KaTeropuu
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1. MACIIOPT PABOYEN ITPOT'PAMMbI YUYEBHOM JACIHUAIIJIMHBI OV 1,13 ®U3UKA

1.1. MecTo TUCHUIJIMHBI B CTPYKTYPe OCHOBHOIi npodeccHoHAIbHOI 00pa30BaTebHON MPOrpaMMbl

Pabouass mporpamma yuebnoro mpeamera OV /.13 ®dmsmka sBisercs YacTbio 00IIE00pa30BATEIBLHOIO IHMKIIA
MporpaMMBbl  TIOATOTOBKHM ~ crierannuctoB  cpennero 3BeHa (IIIICC3) B coorBerctBum ¢ DenepaiibHBIM
TOCYIapCTBEHHBIM 00pa30BaTENbHBIM CTAHIAPTOM CpefHero npodeccronaibHoro oopasosanus (PI'OC CIIO) mo
cnenuanbHoctd  08.02.09 Moumaoic, nanaoka u skcnayamayusi 21eKmpoobopy00Sanus NPOMbIUUIEHHBIX U
2pascOancKux 30anull, peaan3yeMoi Ha 6a3ze OCHOBHOTO 001ero oopasoBanusi. Pabouas nmporpamma pazpaboraHa Ha
ocHoBanum Tpeboaruii ®I'OC cpemHero obmero oOpa3oBaHUsS C YUETOM MPOPECCHOHATHHON HAIPaBICHHOCTH
TIOTY4aeMOMH CTIeIHaTbHOCTH.

1.2. llean u muIaHUpyeMble Pe3yJbTaThl OCBOCHMSI JHCIMILUIMHBI:

1.2.1. Hean mucuunauHbl «Du3nkan:

e (opMupoBaHUe y 00YYaAIOIIUXCSl YBEPEHHOCTH B LIEHHOCTH 00pa30BaHUsl, 3HAYMMOCTH (PU3UUECKUX 3HAHUH /ISt
COBPEMEHHOI'0 KBUTN(HUIUPOBAHHOTO CIEUAIIICTA MPU OCYIIECTBICHHH ero Npo()eCCHOHABLHOM e TeNbHOCTH;

e (opMHPOBaHHUE €CTECTBEHHO-HAYYHOU IPaMOTHOCTH;

® OBJaJICHUE CIEUUPHUIECKON CHCTEMON (PH3MYECKUX TOHSTHI, TEPMHHOIOTHEN 1 CHMBOIMKOM;

® OCBOEHHME OCHOBHBIX (PM3MYECKUX TEOPHH, 3aKOHOB, 3aKOHOMEPHOCTEN;

® OBJIaJICHUE OCHOBHBIMH METO/IaMH HAay4HOTO TO3HAHUS IMPUPOJIBI, MCIOIB3YeMbIMU B (u3uke (HaOmoneHue,
OIMMCaHUE, IBMCPCHUE, BBIABMKCHNUE I'MITIOTE3, MIPOBCJICHUC BKCHepI/IMeHTa);

® OBJIAICHUC YMCHUIMU O6pa6aTbIBaTb JAHHBIC JKCIEPHUMCHTA, 06’b${CH${Tb TMOJTYYEHHBIC PE3YIbTAThI,
yCTaHaBJIMBATh 3aBUCUMOCTH MEXKY (bI/ISI/I'—ICCKI/IMI/I BCIIMYMHAMH B Ha6HIOJIaCMOM SBJICHUU, NCJ1aTh BbIBOJbI,

e (opMupoBaHUE yMEHHs pelaTh GU3NUECKUE 3a/1a4i Pa3HbIX YPOBHEH CIIOKHOCTH;

e pa3BUTHE T[IO3HABATEIbHBIX MHTEPECOB, WHTEUIEKTYaJIbHBIX W TBOPYECKHX CIIOCOOHOCTEH B Iporiecce
nNpuoOpeTeHns 3HaHWKH C  KCHOJNB30BAHMEM  PA3NMYHBIX UCTOYHUKOB HMH(GOpPMAalMd M  COBPEMEHHBIX
UH(OPMALIMOHHBIX TEXHOIOTHIT; YMEHHH (OPMYIUPOBaTh U 00OCHOBBIBATH COOCTBEHHYIO TO3UIIMIO 10 OTHOLICHHIO
K (usnueckoii nHGopMalum, NoIy4aeMoi U3 pa3HbIX NCTOYHHUKOB;

e BOCIIMTaHHE YYBCTBA TOPIOCTH 33 POCCUICKYIO (PM3UUECKYIO HAYKY.

3asaun AMCUUIINHBI ««DU3HKA»:

1) nate 3HaHMS O PyHIAMEHTAIBHBIX (PU3MIECKUX 3aKOHAX, JISKAIIUX B OCHOBE COBPEMEHHOM (DH3NUECKOH KapPTHHBI
MHpa, NPHUHLUIOB JSUCTBUS TEXHUYECKUX YCTPOHCTB M INPOHU3BOACTBEHHBIX IIPOLIECCOB, O Hauboliee BasKHBIX
OTKPBITHAX B 001aCTH (DU3HUKH, OKA3aBIIMX ONPECIAIONIee BIMSHIE HA Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

2) copmupoBaTh MOHUMAHHE (U3UYCCKOH CYIIHOCTH SIBJICHUH, MPOSBILIIOLIMXCS B paMKax HPOU3BOACTBEHHOMN
JeATENbHOCTH;

3) 0CBOWTH CITOCOOBI HCIIOIB30BAHUS (PU3UUECKUX 3HAHUH IS PEIIICHUS IPAKTHUECKUX U MPOPECCHOHATBHBIX 33124,
OOBSCHEHUsS SABJICHUH NPUPOIBI, MPOU3BOACTBEHHBIX M TEXHOJOTMYECKHX IIPOLECCOB, NPHHLIMUIIOB JEeHCTBUS
TEeXHUYECKHUX IPHOOPOB U YCTPOUCTB, obecriedeHus 0e30IacHOCTH IPOM3BOICTBA U OXPAHbI IPUPOJIHL;

4) chopmupoBaTE YMEHHS peuIaTh y4eOHO-TPAKTHYECKHE 3aJaud  (PU3UYECKOTO COACPKAHUSI C YIETOM
npodecCHOHAIBHON HAIPaBJIEHHOCTH;

5) mpuoOpecTd OMmBIT MO3HAHWMS W CAMOIIO3HAHMS, YMCHHH CTaBUTh 3a[a4d W peulaTb MpodieMbl ¢ yuérom
npodecCHOHABHON HAIPAaBIEHHOCTH;

6) chopMupoBaTh YMEHHWS WCKaTh, aHATM3UPOBATh W 00pabaThHIBATH (PUIUUECKYI0 HHPOPMALHUIO C YIETOM
npo¢ecCHOHATLHON HAaIPaBJICHHOCTH;

7) mOArOTOBUTH O0YYAOIIMXCS K YCIICUIHOMY OCBOCHUIO AUCLHILUIMH U MOAYIIEH IPOdeCcCHOHaNBPHOrO IHKIIA:
c(hOpMHUPOBAThH Y HUX YMEHUI U OMbITa ASSITEILHOCTH, XapaKTepHBIX s criennansHocTu 23.02.07;

8) moaroToBUTH K (POPMHPOBAHHIO OOMIMX KOMITCTEHIMH OYIyINero Crernuagncra: CcaMooOpa3oBaHus,
KOMMYHHUKAIUH, TPOSBICHUS TI'PaKAAHCKO-TIATPHOTHYECKON MO3HMIMH, COTPYIHHUYECTBA, NPHUHATHS pElIeHUi B
CTaHIAPTHOM U HECTaHIAPTHON CUTYalMsIX, IPOSKTUPOBAHHMS, IPOBENEHIS (PH3NIECKUX M3MEpeHHi, 2Q(heKTHBHOTO
1 0€30I1aCHOr0 UCIOJIL30BAHNUS PAa3IMYHBIX TEXHUUECKUX YCTPOMCTB, COOIOICHHS IPaBHII OXPaHbI TPY/AA IIPH padote
¢ GU3UIECKUMH TTPUOOPAMH U 000PYIOBAHHEM.

1.2.2. Tlnanupyemble pe3yJbTAaThbl OCBOEHHSI 001I€00pPa30BATEIbHONH JMCHUILIMHBI B COOTBETCTBHH C
®I'OC CIO u Ha ocHoBe PI'OC COO

OcBoenue coneprkanust yueOHOI auciuimael «Dusnkay obecriednBaeT JOCTIKEHHE CTYJCHTaMH CICAYIOINX
pe3yJbTaToB:

NpeAMEeTHBIX:

- c(hopMHPOBAHHOCTD INPEACTABICHNI O POIM M MecTe (PU3WKHU M aCTPOHOMHM B COBPEMEHHOW HAYJHON KapTHHE
MHpA, O CHCTEMOO0Opa3yIoIIeH pou (GU3NKH B Pa3BUTUH €CTECTBEHHBIX HAYK, TEXHUKH U COBPEMEHHBIX TEXHOJIOTHH,
0 BKJIQJIe POCCHMCKNX M 3apyOSKHBIX yUECHBIX-(DN3UKOB B pa3BUTHE HAYKH; ITOHMMaHHWE (M3MUECKOH CYIIHOCTH
HaOIIOaeMBIX SIBICHUH MUKPOMHUpA, MaKpOMHpa W MEraMupa; MOHMMAaHWE POJIN aCTPOHOMHH B IPAKTHIECKOH
JIeATEITbHOCTH YeIOBeKa U JaJbHEHIIIEM HAyIHO-TEXHIIECKOM Pa3BUTHH, POIH (HU3UKH B (JOPMHUPOBAHNH KPYro3opa
1 QYHKIMOHAJIFHOM I'PaMOTHOCTH YEJIOBEKa JJIsl PeIIeHHUs TPAKTHUECKHX 3a/1ay;
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- c(OpMHUPOBAHHOCTh YMEHHMH pacrio3HaBaTh (HU3MUYECKHE SIBIEHHS (MPOLECcChl) M OOBSICHATH MX Ha OCHOBE
M3YYEHHBIX 3aKOHOB: PaBHOMEPHOE W PaBHOYCKOPEHHOE INPSIMOJMHEHHOE JBW)XKEHHE, CBOOOIHOE IajIeHHE Tell,
JBIDKCHHE TI0 OKPY)KHOCTH, HMHEpIMs, B3aWMOJAEHCTBHE Tel, KoiieOaTenbHOE IBIKCHHE, PE30HAHC, BOJIHOBOE
nsrokenue; 1uddysus, 6poyHOBCKOE NBIDKEHUE, CTPOSHHE KHUIKOCTEH M TBEPABIX Tel, N3MEHEHHe 00beMa Tell Mpu
HarpeBaHWM (OXJIAKIEHWHN), TEIUIOBOE paBHOBECHE, MCHAapeHWe, KOHJAEHCAIWs, IUIaBIICHUE, KPUCTAIIM3aIHs,
KUIICHUE, BIIA)KHOCTh BO3/IyXa, CBSI3b CpETHEN KNHETHUYECKOI SHEPTHH TEIJIOBOTO IBIKEHUSI MOJIEKYJT € a0COMIOTHOM
TeMIepaTypoi, MOBBIIEHUE AAaBJIECHUS Ia3a MPH €ro HarpeBaHUU B 3aKPBITOM COCYAE, CBSI3b MEXAY MapaMeTpaMu
COCTOSIHUSA Ta3a B M30MpOLECcCax; JIEKTPU3aIMs Tell, B3aUMOACHCTBHIE 3apsiioB, HArPEBaHUE MPOBOAHUKA C TOKOM,
B3aMMOJICIICTBHE MarHUTOB, JEKTPOMArHuTHas MHAYKIMA, AEHCTBHE MarHUTHOIO IOJIS Ha NMPOBOJHUK C TOKOM U
JBIDKYIIUICS 3apsil, JI€KTPOMAarHUTHBIE KOJIEOaHusI ¥ BOJIHBI, IPSIMOJIMHEIHOE pacIpOCTpaHEeHUE CBETa, OTPayKEHHE,
mpesioMyIeHue, HHTephepeHus, Tu(PaKIUs U MOISIPU3ALUS CBETA, IUCIIEPCHs CBeTa; (OTOIIEKTpHIECKUil ek,
CBETOBOE [aBJICHUE, BO3HHKHOBEHHE JIMHEWYATOro CIEKTpa aToMa BOAOPOJA, €CTECTBEHHAas M HCKYCCTBEHHas
PaAMOaKTUBHOCTE;

- BJI3JICHHE OCHOBOIIOJATAIONMMHU (DPU3NUECKUMH TOHATHSMHM M BEIMYMHAMH, XapaKTEPU3YIOLIMMHU (H3HMYeCKUe
TpoLecchl (CBS3aHHBIMM C MEXaHHMYECKUM ABHKEHHEM, B3aUMOJICHCTBHEM Tell, MEXaHWYEeCKHMMHU KOJIeOaHHIMHU U
BOJIHAMH; aTOMHO-MOJIEKYJISIPHBIM CTPOEHHEM BEIECTBA, TEIJIOBBIMU IPOLIECCAMM; 3IEKTPUUECKHM U MATrHUTHBIM
MOJISIMHU, 3JIEKTPUUECKUM TOKOM, JJIEKTPOMArHUTHBIMH KOJEOAHUSIMM W BOJHAMH; ONTHYECKUMH SBJICHUSIMHU;
KBaHTOBBIMHM  SIBIICHUSIMHM, CTPDOSGHMEM aroMa W  aTOMHOIO  S/ipa,  PaJvOaKTUBHOCTBIO);  BIIaJICHHE
OCHOBOIIOJIATAIONIMMH ~ ACTPOHOMUYECKUMH  TMOHATHUAMH, TO3BOJSIOLUIMMM  XapaKTepU30BaTh  IPOLECCHI,
MIPOUCXOJISIIME Ha 3Be3JaX, B 3BE3JHBIX CHUCTEMax, B MEXTaJIAKTHYECKOW cpele; ABWKEHHEe HeOeCHBIX Tell,
3BOJTIOLMIO 3Be3]] U BeeneHHnol;

- BJIaJICHUE 3aKOHOMEPHOCTSAMH, 3aKOHAaMHU U TeOpHsIMU (3akoH BecemupHoro TsiroteHus, 1, I u 11l 3axonst HetoToHa,
3aKOH COXpaHCHUA MEXaHHYeCKOM SHEPIrur, 3aKOH COXPAaHCHHS UMITYyJIbCa, MPUHIUII CYIIEPIIO3UIIUN CHUJI, TIPUHITUII
PaBHOIIPABHOCTH HHEPIHUAIBHBIX CHCTEM OTCYETa; MOJEKYISIPHO-KMHETHYECKYI0 TEOpHIO CTPOEHMs BEIECTBa,
ra30BbIe 3aKOHBI, IEPBbIM 3aKOH TEPMOJHMHAMUKH; 3aKOH COXPaHEHHUS JEKTPHUUECKOro 3apsisa, 3akoH Kymnona, 3akoH
Oma gns ywyacTka nenu, 3akoH Owma A TONHOW 3JeKTpuueckoi memu, 3akoH JDkxoyns - JleHua, 3akoH
3JIEKTPOMArHUTHOM MHIYKIUHY, 3aKOH COXPAaHEHHs YHEPTUH, 3aKOH MPSIMOIUHEHHOI'0 pacCIpOCTPaHEHHs CBETa, 3aKOH
OTpa’k€HMs CBETa, 3aKOH IPEJIOMJICHUS CBETA; 3aKOH COXPAHEHUS SHEPI'HH, 3aKOH COXPAaHEHHs HMITYJIbCa, 3aKOH
COXpaHEHHMs NEKTPUUECKOr0 3aps/ia, 3aKOH COXPaHEHHsI MacCOBOT'0 YMCIIa, OCTYIaThl bopa, 3aKOH paHoOaKTHUBHOTIO
pacnaja); yBepeHHOE HCII0Ib30BaHHE 3aKOHOB M 3aKOHOMEPHOCTEH MPH aHaIK3e (HM3MIECKUX SBICHUH 1 IPOLIECCOB;
- YMEHHE YUHUTHIBATh ITPAHUIIB] IPUMEHEHHUS N3Y4eHHbIX (U3UIECKUX MOJIeIei: MaTepHaibHas TOUKa, HHepLUaIbHAas
CUCTEMA OTCYETA, UACAIIbHBIN Ia3; MOJLEJIN CTPOCHHUS I'a30B, )KUJIKOCTEW U TBEPABIX TeJl, TOUCUHBIN EKTPUUECKUI
3aps, sAepHas MOZeNb aTOMa, HYKJIOHHAS! MOJIENb aTOMHOT'0 Spa IPH PEIleHNH (pHU3NYECKUX 3a1ay;

- BJIQJICHUE OCHOBHBIMH METOJaMM HAyYHOTO IO3HAHUSA, WCIONB3YeMBIMH B (DU3HMKE: NPOBOAUTH INpAMBIE H
KOCBEHHbIE M3MepeHHs (PU3MUECKHUX BEIUYMH, BBIOUpas ONTUMAJbHBIN CIIOCO0 M3MEPEHUs M UCIIONb3Ys H3BECTHBIC
METOABl OLIEHKH IIOIPELIHOCTEH M3MEpeHUiH, MPOBOIAUTH HMCCIECHOBAaHUE 3aBHCHMOCTEH (DU3MUYECKHX BEIMYHMH C
UCIIONB30BAaHUEM MPSAMBIX W3MEPEHUH, OOBSICHATH IOMYYEHHBIE DPEe3YIbTaThl, HUCIONB3Yyd (DU3MUYECKHE TEeOpHH,
3aKOHBI M TIOHATHUS, U JETaTh BBIBOIBI; COOIIOAATE MpaBmia 6€30MacHOro TpyAa MpH MPOBEIECHUH MCCIIEN0BAaHUH B
paMKax ydeOHOro SKCIEpHMEHTa M Y4eOHO-HCCIIeN0BAaTEIbCKON NEeATeIbHOCTH C HCIOJIb30BaHHEM LH(POBBIX
U3MEPUTENBHBIX YCTPOHCTB M J1a0OpaTOpPHOrO 000pYyHOBaHMS; C(HOPMHUPOBAHHOCTH NPEACTABIECHHH O MeETomax
MOJTY4eHHs] HAyYHbIX aCTPOHOMHUYECKHUX 3HAHUM;

- c(OpMHPOBAHHOCTh YMEHHUS pelIaTh PacueTHHIE 3alayd C SBHO 3aJaHHOW (DM3MYECKOH MOIENBIO, HCIIONB3YS
¢u3nUeckye 3aKOHBI M MPUHILIMIIB;, Ha OCHOBE aHAJIM3a YCJIOBUS 3alaudl BEIOMPATh (PU3MUECKYIO MOJENb, BEIACTIATD
¢dr3rveckre BeNUYUHBI U (GOPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHHUS, IPOBOAUTH PACUETHl U OLICHUBAThH PEabHOCTD
NOJIy4eHHOT0 3Ha4YeHHs (PU3MYECKON BENMYMHBI;, pellaTh KadeCTBEHHBIC 3a/1aud, BBICTpauBas JIOTHYECKH
HENPOTHBOPEUYHBYIO IIETIOYKY PACCYXKIEHHI ¢ ONOpOoH Ha W3yYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3HMUECKHe
SIBIICHUS,;

- c(hOpMHUPOBAHHOCTD YMEHHS MIPUMEHATH MOTyICHHbIE 3HAHUS VISl OOBSCHEHHSI YCIOBUH MPOTEKAHUS (PU3UUECKUX
SIBICHUM B TPUPOJAEC W JUII NPUHATHS TNPAKTUUECKHX PEIICHUI B IOBCEIHEBHOW JKM3HH Ui OOECHEUCHUS
0€30macHOCTH TIpu 0OpamieHnu ¢ OBITOBBIMU PHUOOPAMU U TEXHUIECKIMH YCTPOUCTBAMI, COXPAHEHHS 37J0POBBS U
cOOMIOACHUA HOPM IKOJIOTHYECKOTO MOBEIECHHSI B OKPY)KAIOIIEH cperie; IOHNMaHNe HEOOXOANMOCTH MPHUMEHEHNUS
JOCTYO)KEHUH (PM3WKN M TEXHOJIOTHH /IS PAMOHATIBHOI0 TIPHPOAOIIONB30BAHMS;

- cOpMHUPOBAHHOCTH COOCTBEHHOM ITO3UIMH 110 OTHOMICHUIO K (U3MIECKON HH(pOpMAIH, TOTyIaeMOi U3 pa3HBIX
WCTOYHHMKOB, YMEHUH HCIIOIB30BaTh IU(POBBIE TEXHOIOTHH ISl MOMCKA, CTPYKTYPHPOBAHHSA, MHTEPIIPETAINN U
MIPE/ACTaBACHUS y4eOHOM W HAay4HO-TIOMyJSIpHON WH(OpMAanWy;, pa3BUTHE YMEHHMH KPUTHYECKOTO aHaIH3a
TToTy9YaeMoi HHPOPMAIINH;

- OBJIAJICHUE YMEHHUSIMHU paboOTaTh B IPYIIIE C BBHIIOJHEHNEM PA3IMYHBIX CONMANBHBIX POJIEH, IIIaHUPOBaTh PaboTy
TPYNIIBI, PALMOHATBHO PACTIPENEISATh ACITEIBHOCTh B HECTAHOAPTHBIX CHUTYAIMAX, aJCKBATHO OLCHWBATHh BKJAJ
KaXJIOTO U3 YYaCTHUKOB IPYIIIBI B PELIEHHE PacCMaTPUBAEMOH POOIEMBI;

- JIMYHOCTHBIX

rPa)kIaHCKOI0 BOCIIMTAHUS:

- ¢(hOpPMHUPOBAHHOCTh TPAKAAHCKOH MO3UIMK 00YUAIOIIETOCs KaK aKTUBHOTO M OTBETCTBEHHOT'O YJIEHA POCCHHCKOTO
o0I1ecTBa;

- TOTOBHOCTH BECTH COBMECTHYIO JESITENbHOCTh B WHTEpEcaX TPaKIAHCKOro OOIIecTBa, YYacTBOBAaTh B
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caMOYTpaBIICHUH B 0011e00pa30BaTEIbHON OpraHM3ally U 1eTCKO-IOHOIIECKNX OpraHn3aIisix;

- YMEHHE B3aUMOJICHCTBOBATD C COIMAIBHBIMU HHCTUTYTaMH B COOTBETCTBHH C UX (QYHKIMSMH U HA3HAUYCHUEM;
NMATPUOTHYECKOr0 BOCTIMTAHMSA:

- chopMHPOBaHHOCTH POCCHICKOM TpakJaHCKOM UIIEHTUYHOCTH, NAaTPHOTH3Ma, YBaXKEHHSI K CBOEMY HapOy, 4yBCTBa
OTBETCTBEHHOCTU Nepel PomuHol, roproctu 3a cBOM kpai, cBOr0 PoauHy, CBOH S3BIK M KyJIbTYpY, NPOILIOE U
HACTOsIIllee MHOTOHAIMOHAJIBHOIO Hapoja Poccuy;

- [IGHHOCTHOE OTHOILIEHHE K TOCYAAPCTBEHHBIM CUMBOJIAM, HCTOPHUECKOMY M IIPUPOAHOMY HACIEIHIO, TAMATHUKAM,
TpaauiusaM Haponos Poccun, noctmkenusm Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHONOTUAX U TPYIE;

- OCO3HAHME JINYHOI'0 BKJIAJ[a B IOCTPOEHUE YCTOHUUBOro OyIyIIEro;

- 3CTETUYECKOE OTHOLIEHUE K MHPY, BKIIFOUasi 5CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TpyAa
1 00IIEeCTBEHHBIX OTHOIICHUH;

TPY/AOBOr0 BOCIINTAHUS:

- TOTOBHOCTH K TPYAY, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPy JONII00HE;

- TOTOBHOCTh K AaKTUBHOH JIEATEIBHOCTH TEXHOJOIMYECKOH W COLMAIbHOM HANpaBIEHHOCTH, CIIOCOOHOCTH
MHULUHPOBATh, IUTAHUPOBATH U CAMOCTOSATENIBHO BBINOJIHAT TaKylO IESTEIbHOCTD;

- WHTEpeC K pa3jIM4HbIM cdepaM IpodeccroHANFHON AESTEIBHOCTH, YMEHHE peajH30BbIBaTh COOCTBEHHBIE
YKU3HEHHBIE TUIAHBI;

- TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHMIO U caM000pa30BaHHIO Ha MTPOTSHKEHUH BCEH JKU3HHU;

JKO0JIOTHYECKOr0 BOCTIMTAHMSA:

- c(hOpMHPOBAHHOCTH HKOJOTMYECKON KYJIbTYPHI, IOHUMAaHUE BIUSIHUS COLMAIBLHO-DKOHOMHYECKUX MPOIIECCOB Ha
COCTOSIHHE NIPUPOJHON U COLMATIBHOI Cpe/ibl, 0OCO3HAHHE TII00aTbHOI0 XapaKTepa 3KOJIOTHYECKUX MPpodIeM;
IUTAHUPOBAHUE U OCYIIIECTBIEHUE IEHCTBUI B OKpYyXKaloIllell cpesie Ha OCHOBE 3HAHUS LieNel yCTOHYHUBOTO pa3BUTHUS
YeJI0BEUECTBA;

- AKTUBHOE HENPUATUE NEUCTBUN, IPUHOCSILNX BPEll OKpYKaroUIeH cpene;

- yMEHHE IPOTHO3MPOBATh HEONATONPUITHBIE HSKOJIOTMYECKHE TOCIESACTBUS IPEANPHUHUMAEMBIX JEHCTBUIA,
NpeAOTBpalIaTh UX;

LHEHHOCTH HAYYHOI0 MO3HAHHUS:

- c(hOpMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHA HAayKd M|
O0LIECTBEHHON MPaKTUKHM, OCHOBAaHHOIO Ha JHAalore KyJIbTYp, CIIOCOOCTBYIOIIErO OCO3HAHHMIO CBOErO MecTa B
MOJNUKYJIBTYPHOM MHPE;

- COBEpILICHCTBOBAHUE SI3BIKOBOM M UMTATENLCKON KYyIbTYpbl KaK CPEACTBA B3aUMOICHCTBUSI MEXIY JIOJbMU U
MIO3HAHUS MHPA;

- OCO3HaHME LIEHHOCTH HAYYHON [NEATENIbHOCTH, FOTOBHOCTb OCYILECTBIIATh IMPOEKTHYIO M HCCIIEN0BATEIBCKYIO
JEATENIbHOCTh MHANBUYAIbHO U B IPYIIIIE;

- MeTanpeIMeTHbIX:

- OBJIaJleHUe YHUBEPCAJIbHBIMH Y4eOHBIMH NO3HABATEIbHBIMH 1CHCTBUAMU:

a) 0a3oBble JJOrHYecKHUe JeiicTBHA:

- CaMOCTOATEIBHO (POPMYIUPOBAThH U aKTYaIN3UPOBATH POOIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

- YCTaHABJIMBATH CYLIECTBEHHBIN MPU3HAK WM OCHOBAHMS U CPaBHEHHS, KIIACCH(HUKALMI U 0000IIeHH S;

- ONIPEAENATH LIENU JESITEIbHOCTH, 3a1aBaTh NApaMETPbl U KPUTEPUH UX JOCTHIKEHMUS;

- BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHSI B PACCMAaTPUBAEMBbIX SIBIICHUSIX;

- BHOCUTb KOPPEKTHBBI B [EATEIBHOCTb, OIICHHBAaTh COOTBETCTBHE pE3YIBTAaTOB LEJSIM, OLIEHUBATh PUCKU
MIOCIIEACTBUH AEATENHHOCTH;

0) 0a30BbIe HCCJIeI0OBATEIbCKHE AeliCTBUS:

- BIAJIETh HAaBBIKAMH y4€OHO-MCCIIEA0BATENHCKON 1 MPOEKTHOH A€ TENHbHOCTH, HABBIKAMHY Pa3peIIeHHs TIPOOIeM;

- CMOCOOHOCTB U TOTOBHOCThH K CAMOCTOSATENIBHOMY IOMCKY METOOB PEIICHUS NMPAKTHUECKHUX 3a]ad, IPHUMEHEHHIO
Pa3IMYIHBIX METO/IOB MTO3HAHMS;

- OBJAJECHUE BUAAMH AEATEIHHOCTH IO IONYYEHHIO HOBOTO 3HAHWA, €r0 HMHTEPIPETaluH, IPeoOpa3oBaHUIO U
TIPUMEHCHHUIO B PA3JINYHBIX YIEOHBIX CUTYAIUSIX, B TOM YHCIIE IIPU CO3JaHUH YUEOHBIX U COLMAIbHBIX POEKTOB;

- (popmupoBaHHE HAYyYHOIO THUIA MBIIUICHUS, BIAJCHHE HAYYHONW TEPMHHOJIOTWEH, KIIOYEBBIMH TMOHATHAMH WU
METO/IaM¥;

- CTaBHUTH U (OPMYIHPOBATH COOCTBEHHBIE 3a]a49l B 00pa30BaTEIbHOM NEATENbHOCTH M KU3HEHHBIX CUTYAIHAX;

- BBIIBIIATH IIPUYNHHO-CIICICTBEHHBIE CBA3H M aKTYyaIM3UPOBATh 3a/ady, BBIABUTATh TUIIOTE3Y €€ PeIIeHNs, HAXOIUTh
apryMEHTHI JJIs TOKa3aTeNbCTBA CBOMX YTBEP)KICHNH, 3a71aBaTh IIapaMeTPhl M KPUTEPHUHN PEIICHUS;

- AQHAJIM3HMPOBATH MOMYYECHHBIC B XOJ€ PEIICHHS 33Jaudl PE3YNIbTaThl, KPUTHUECKH OLEHUBATh MX JIOCTOBEPHOCTbD,
MIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSAX;

- JaBaTh OIIEHKY HOBBIM CHTYALIMsIM, OLICHUBAThH TPHOOPETEHHBII OITBIT;

- OCYIIECTBIISITh [IEJICHANPABICHHBIN ITONCK TIEPEHOCA CPEICTB U CIIOCOOOB JICHCTBHSA B TPOPECCHOHATBHYIO CPENLY;
- YMETb IEpEHOCUTDH 3HAHMS B II03HABATENIFHYIO M TIPAKTUUECKYO 00JIaCTH KHU3HEACSTEIbHOCTH;

- YMETb MHTETPHUPOBATh 3HAHWS U3 Pa3HbBIX MPEAMETHBIX 00IacTeif;

- BBIJIBUTaTh HOBBIE UJIEH, IPEASIAraTh OPUTHHAIBHBIE OAXOABI U PELICHUS;

- CTaBHUTH NPOOJIEMBI U 33/1a4H, JIOITyCKAIOIINE aJIFTEpHATUBHBIC PEIICHNS;

B) padora ¢ uHopmanueii:



- BIIaJIETh HaBBIKAMH ITOIY4eHHUS MH(OPMAIINH U3 HCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSITEIEHO OCYIIIECTBIIATH TIOMCK,
aHaJIM3, CHCTEMATH3AIMIO M HHTEPIPETALNIO HH(POPMAINK Pa3IMYHbIX BUIOB U ()OPM TIPEACTaBIICHUS;

- CO37[aBaTh TEKCTHI B PAa3JIMYHBIX (hopMarax ¢ ydeToM Ha3HaueHUs] MHpOpManuy W IEJIEBOH ayIuTOpHH, BBIOHpas
ONITHUMAJBHYIO (POPMY IPECTABICHNS 1 BU3yallU3allny;

- OLIEHWBATh JOCTOBEPHOCTH, JIETUTUMHOCTh MH(OpPMAINH, €€ COOTBETCTBHE NPABOBHIM M MODPAIbHO-3THYECKUM
HOpMaM;

- WCIOJNB30BaTh CPEACTBA WH(POPMALMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJOTHH B DEIICHUH KOTHUTHBHBIX,
KOMMYHUKaTUBHBIX U OPraHU3aLMOHHBIX 337124 ¢ COOMIOEHUEM TPEOOBAHUI IPrOHOMHKH, TEXHUKH 0E30MacHOCTH,
THTHEHBI, pecypcocOepekeHusl, MPaBOBBIX M ATHYECKUX HOPM, HOPM MH(QOPMAIMOHHOH 0€30MacHOCTH;

- OBJIaIcHUEe YHUBEPCATbHBIMI KOMMYHHKATHBHBIMH J1eHCTBUAMU:

a) o0IeHue:

- OCYIIECTBIISITH KOMMYHUKAIIMU BO BCeX chepax >KU3HU;

- pacrio3HaBaTh HeBepOaJbHBIE CPENCTBa OOLICHWS, MOHWMATh 3HAUCHHE COIMAJBHBIX 3HAKOB, pacllO3HABATh
TIPENOCHIIKH KOHQIUKTHBIX CUTYalli U CMATYaTh KOH(QIIUKTHI;

- BJIaJIETh Pa3InYHBIMH CIIOCO0aMH OOILEHUST U B3aUMOJIEHCTBHS;

- apryMEHTHPOBAaHHO BECTH JINAJIOT, YMETh CMr4aTh KOH(IMKTHBIC CUTYallly;

- Pa3BEpHYTO U JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHUS C UCTIONB30BAHUEM S3BIKOBBIX CPEICTB;

0) coBMeCTHaA JeSITeJIbHOCTD:

- IOHMMAaTh U MCIIOIb30BATh MPEUMYILECTBA KOMAaHIHON U MHIUBUAYaIbHON pabOThI;

- BBIOMpATh TEMaTHKy U METOAbI COBMECTHBIX JIEHCTBHI C y4eTOM OOLIMX MHTEPECOB, M BO3MOKHOCTEH KaXKIOro
YJIeHa KOJUIEKTHBA;

- IpUHUMATh LECIINU COBMECTHOM JACATCIIBHOCTH, OPIraHU30BbIBATL U KOOPJAUHUPOBATH ﬂeﬁCTBHH IO €€ JOCTHKCHHUIO!
COCTAaBJIATH IUIaH JASHCTBUM, pacIpEneATh POIU C YU€TOM MHEHUH YJaCTHHUKOB O0CY)KAATh Pe3yNbTaThl COBMECTHOI
paboTsI;

- OLIEHMBATh Ka4yeCTBO CBOEro BKJIaJa M KaKAOTO YYaCTHHKA KOMaHJbl B OOIIMHA PE3ylbTar 1o pa3paboTaHHBIM
KPHUTEPUSIM;

- Ipeayiaratb HOBBIC IPOCKThI, OLICHUBATh UACH C MMO3UIIUN HOBU3HBI, OPUTUHAJIbBHOCTH, l'lpaKTH‘-IeCKOﬁ 3HAYUMOCTH,
- KOOpAWHUPOBATH W BbIMNOJIHATH pa6orry B YCJIOBHSX Ppe€ajbHOIo, BHUPTYAJbHOIO U KOM6I/IHI/IpOBaHHOFO
B3aUMOJICUCTBUS;

- OCYILECTBIATh MO3UTHBHOE CTPATETHUECKOE IOBEACHHE B PAa3JIMYHBIX CUTYalUsAX, MPOSABIATH TBOPUECTBO U
BOOOpakeHHe, ObITh HHULIMATUBHBIM.

- OBJIaJlecHUe YHUBEPCAJIbHBIMH PeryITHBHBIMH ACiiCTBHAMU:

a) CaMOOpPraHU3aLMA:

- CaMOCTOATEIBHO OCYIIECTBIIATh I03HABATEIBHYIO ACATEIbHOCTD, BBIABIATE IPOOIEMBI, CTABUTH U (POPMYIUPOBATh
cOOCTBEHHBIE 3a]auyl B 00pa30BaTeIbHOIN ASITENPHOCTH U )KU3HEHHBIX CUTYALMSAX;

- CaMOCTOATENBHO COCTABIATH IUIAH PEIICHUS NPOOIEMbl C yY4ETOM HMEIOIIMXCS PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEU U MPEAIIOYTEHNH;

- JaBaTh OLIEHKY HOBBIM CHUTYaLlUsIM;

- PaCIIMPATH PAMKH y4eOHOT0 IpenMeTa Ha OCHOBE JIMYHBIX MPEAIIOYTSHUIT;

- JIenaTh OCO3HAHHBIN BEIOOP, apIYMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTDH 32 PELICHHUE;

- OLICHMBATh IIPUOOPETEHHBIN OIBIT;

- crmoco0CTBOBaTh (YOPMHUPOBAHHIO M IPOSBICHHUIO LIMPOKON SPYIULUH B Pa3HBIX OONACTAX 3HAHWM, HMOCTOSHHO
TIOBBILIATH CBOM 00pa30BaTeIbHBIN U KYIBTYpPHBINA YPOBEHb;

0) CAMOKOHTPOJIb:

- Z1aBaTh OLICHKY HOBBIM CHTYallUsIM, BHOCHTh KOPPEKTUBHI B JICSITEIBHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
LETISIM;

- BIAJETh HABBIKAMH IO3HABAaTENHLHOM pe(IeKCHH KaK OCO3HAHWS COBEPIIAEMBIX IEUCTBUH M MBICIHTEIbHBIX
MIPOLIECCOB, X PE3YIIFTATOB U OCHOBAHUH;

- UCTIONIB30BATh MPUEMBI peIISKCHH JUTS OLIEHKU CUTYAIUH, BHIOOpa BEPHOTO PELICHHS;

- YMETb OLICHUBATh PHCKU M CBOEBPEMEHHO MPHHUMATH PELIEHHS 10 UX CHUKEHUIO;

B) SMOIIMOHAJIBHBIN MHTEIJIEKT, IPEATIONAraronii c()OPMUPOBAHHOCTB:

- CaMOCO3HAHUs, BKJIIOYAIOIIETO CHOCOOHOCTh MOHMMAaTh CBOE 3MOIMOHAIBHOE COCTOSHHE, BHIECTh HAIPABICHUS
Pa3BUTHsI COOCTBEHHOM SMOITMOHAIEHON C(ephl, OBITh YBEPEHHBIM B cebe;

- CaMOpEeTyTHPOBaHMS, BKJIIOYAIONIETO CAMOKOHTPOJb, YMEHHWE NMPHUHUMATh OTBETCTBEHHOCTh 33 CBOE IOBEICHUE,
CHOCOOHOCTH a/IalTHPOBATHCS K YMOIMOHABHBIM N3MEHEHHSIM U ITPOSBIIATH THOKOCTB, OBITH OTKPHITBIM HOBOMY;

- BHyTpPEHHEH MOTHBAIINY, BKJIIOUAIONIEH CTPEMIICHHE K JOCTIDKCHHIO [IEJIN M YCIIEXY, ONTUMH3M, HHUIIMATHBHOCTb,
YMEHHE EUCTBOBATh, UCXOMSI U3 CBOUX BO3MOXXHOCTEN];

- SMIIaTHH, BKIIOYAIOUIEH CIOCOOHOCTh MOHMMAaTh SMOLMOHAIBHOE COCTOSIHHE IPYTMX, YYHTBIBAaTh €ro MpH
OCYIIECTBIEHIN KOMMYHHUKAIINH, CIIOCOOHOCTh K COIYBCTBHIO U COTIEPEKUBAHMIO;

- COIMAIBbHBIX HABBIKOB, BKIIOYAIONINX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHWS C JPYTHMH JIOAbMH, 3a00THTHCS,
TIPOSIBIISITH HHTEPEC U Pa3pemars KOHQIUKTHL,

r) NpUHsITHE ce0s1 U IPYrUX Jioaeii:

- IPUHUMATD ce0sl, TIOHNMast CBOM HEJOCTATK! U JJOCTOMHCTBA;

- IPUHAMATh MOTHBBI U apTyMEHTHI JPYTUX JIOACH MPU aHAIIM3€ PE3YIbTaTOB AEATEIBHOCTH;

- IPU3HABATh CBOE IIPABO U MPABO JAPYTUX JIIOEH Ha OMIMOKH;

- pa3BHBaTh CIIOCOOHOCTH MOHMMATh MHUP € TIO3UIWH JPYTOro YeI0BeKa.
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Oco0oe 3HaYeHNe AUCIMIUTIHA UMeeT npu popmuposannn 1 passutun OK u I1K:

OK 01. Beibupars crocoOsl penieHus 3a1ad MpodecCHOHaIbHON NESTENbHOCTH, MPUMEHUTENBFHO K Pa3IMYHbIM
KOHTEKCTaM;

OK 02. Hcnonp3oBaTh COBpEMEHHBIE CpeJCTBA TIOMCKA, aHalIW3a W HMHTEpIpeTanud HHGOpPMAald, |
nH(OpPMaMOHHBIE TEXHOIOTUH [UISl BBIIOJTHEHUS 3a1a4 MPO(ECCHOHAIBHOM JIeITeIbHOCTH;

OK 03. IInanmpoBaTh ¥ peEajM30BBIBATH COOCTBEHHOE NPOPECCHOHAIFHOE W JIMYHOCTHOE pa3BUTHE,
TIPENNPUHUMATENIECKYIO JEATEIbHOCTh B TPO(ECCHOHANBHON cdepe, HCHONb30BaTh 3HAHUS 1O (HUHAHCOBOM
TPaMOTHOCTH B Pa3lIMYHbIX KU3HEHHBIX CUTYaLUsAX;

OK 04. DddexTrBHO B3anMOIEHCTBOBATh U pab0TaTh B KOIJIEKTHUBE U KOMAH/IE;

OK 05. OcymiecTBIATh YCTHYIO U TUCBMEHHYIO0 KOMM YHUKAIIUIO HA FOCYAapCTBEHHOM s13bIke Poccuiickoit @eneparu
C Y9eTOM OCOOEHHOCTEH COLMANBHOTO U KYIBTYPHOI'O KOHTEKCTA;

OK 07. ConeiicTBOBaTh COXPAaHCHUIO OKPYXKAFOIIEH CPEIIbl, PECYPCOCOCPEKCHUIO, IPUMCHSTh 3HAHHS 00 H3MCHCHHUN
KJIMMaTa, IIPUHIMIB OepeXIIMBOTO MPOU3BOCTBA, (PPEKTHBHO AEHCTBOBATh B UPE3BBHIYANHBIX CUTYAIHSIX;

[IK 1.1. BeimonssATs paboThl O BBOLY JOMOBBIX CHIIOBBIX CUCTEM B DKCILTYaTalMIO;

[1K 1.2. BemonssaTs paboThl IO BBOLY JOMOBBIX CIA00TOYHBIX CHCTEM B SKCILTYaTalHIo;

[IK 2.1. IIpoBepATh TEXHUYECKOE COCTOSIHME MYHHUIIMIIANBHBIX JIMHUH AJIeKTporepeaay;

I[IK 3.3. BbIMOmHATE TPOBEPKY H HANAAKY 3JICKTPOOOOpPYIOBaHMS Ha OOBEKTaX »dIICKTPOCHAOKEHHUS B
MIPOMBIIIJIEHHOM U T'PakJAHCKOM CTPOHUTENHCTBE, B TOM UHUCIIE C PA3INYHBIMU BUIAMU peJICHHBIX 3aIIUT;

[1K 4.2. BeInonHATh MOHTaX M HaJlaJIKy 3J1€KTPOOOOPYAOBaHUS aBTOMATHU3aIMY CUCTEM YNPABJICHHS BEHTHIISALINH,
KOHJULIMOHUPOBAHMSI, BOJOCHA0KEHHSI, OTOIJICHUSL.



Kon u1 HammeHoBaHue
(¢ opMupyembIx
KOMIIeTeHIIM i

ILnanupyemMble pe3yJIbTATBI OCBOCHUS AUCHHUILINHBI

OO0mme (JINYHOCTHBIE H MeTalpeAMeTHbIE)

JAucuuniauHapHble (MpeaMeTHbIE)

OK 01. Bribupats
CHOCOOBI peIIeHHs
3aja4
podeCCHOHATHHOMN
JIeATENbHOCTH
MPUMEHUTENBHO K
Pa3THYHBIM
KOHTEKCTaM

B o01acTi rpaskaaHCKOro BOCIMTAHMA

- chopMHPOBAHHOCTH TPAKAAHCKON MO3HUIIMK 00yUaromerocs: Kak
AKTHBHOT'O M OTBETCTBEHHOT'O WIEHA POCCHICKOI0 O0IIeCTRa.

B o6s1acTu TpyA0BOro BOCIIUTAHUS:

- TOTOBHOCTh K TpYAY, OCO3HaHWE IIEHHOCTH MAacTepCTBa,
TPYIOIIIO0HE;

- TOTOBHOCTh K AaKTHBHOI JACATCIIBHOCTHU TEXHOJOTMUECKON H
COHPIaJ'IBHOﬁ HanpaBJICHHOCTH, CIIOCOOHOCTH HWHUIIMHUPOBATD,

IUIAHUPOBaTh M CAMOCTOSITCJIBHO  BBIMOJNHATH  TaKYIO
JIeSITeIIBHOCTB;
- HWHTEpeC K pa3IM4HbIM  cdepam  npodeccruoHaTbHON

JIeATENILHOCTH, YMEHHE PEalM30BbIBATh COOCTBEHHBIE )KU3HEHHbBIE
TUTaHBI;

OBgJjajieHNe YHUBEPCATbHBIMH Y4eOHBIMH NO3HABATEIbHBIMHU
JNeHCTBUSIMU:

a) 0a3oBble JIOTHYECKHE AeHCTBHS:

- caMOCTOATENIbHO  (OPMYJIHpPOBaTh U
npobieMy, paccMaTpuBaTh e¢ BCECTOPOHHE,;
- YCTaHaBIIMBATh CYILIECTBCHHBIH NpPU3HAK MM OCHOBAHMS IJIA
CpaBHEHUs, Kiaccu(pUKauu U 0000IIeHHS;

- ONpemeNnsATh LEeNU JeSATeNbHOCTH, 3aJaBaTh IapaMeTpbl |
KPUTEPUH UX JOCTHKECHHUS;

- BBISBIITH  3aKOHOMEPHOCTH |
paccMaTpUBaeMBIX SBICHHAX;

- BHOCUTBH KOPPEKTHBHI B IEATEIBHOCTh, OLICHUBATH COOTBETCTBHUE

aKTyaJH3UpOBaTh

NPOTUBOPEYHs B

pe3ynabTaToB  IENAM, — OLECHUBAaTh  PUCKH  IOCIEICTBUH
JeATENbHOCTH;

- pa3BUBATh KPEaTUBHOE MBIIUICHUE NPU PEIICHUH >KU3HEHHBIX
mpobaem

0) 6azoBbIe HccJea0BaTeIbCKIE TeHCTBUS:

- BJAJeTh HAaBBIKAMH y4eOHO-MCCIIETOBATEIHCKON M MPOESKTHOM
JeSITeTbHOCTH, HABBIKAMH Pa3peIIeHus IpooiieMm;

- BBISBIIATH NIPUYHHHO-CIICACTBEHHBIE CBS3U U aKTYyaJU3UpPOBATH
3a/1avy, BBIIBUTATh TUIIOTE3Y €€ PEIICHUs, HAXOAUTh apTyMEHTHI
JUTS TOKA3aTeNbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh MTapaMeTPhl U
KPUTEPHH PEIICHUS,

- aHANM3WPOBATH TIIONYYCHHBIE B XOA€ pEIICHUS 3adadi
pe3yabTaThl, KPUTHYECKH OIICHWBAaTh WX JIOCTOBEPHOCTH,
MIPOTHO3MPOBATH W3MEHEHUE B HOBBIX YCIIOBHSX;

- c(hOpMUPOBAHHOCTH MPEICTABICHUA O POJU M MeCTe (PU3UKHA M aCTPOHOMUU B
COBPCMEHHOW HaydHOW KapTHHE MHpPa, O CHCTEMOOOpa3yromeld poiau (U3UKU B
Pa3BUTHUM €CTECTBEHHBIX HayK, TEXHUKH U COBPEMEHHBIX TEXHOJOTHH, O BKIajle
POCCHICKHX W 3apyOC)KHBIX YYCHBIX-(H3UKOB B PAa3BUTHC HAYKH, MMOHUMAaHHC
(hU3MYIECKON CYNTHOCTH HAOMIOAAEMBIX SBJICHHA MUKPOMHpPA, MaKpOMHpa U
Meramupa; IOHUMaHHUE POJIK ACTPOHOMUU B MPAKTUUECKOH EATEIHHOCTH YeIOBEKa
W aJbHEHIIEM HAYYHO-TEXHHYCCKOM DPAa3BUTHH, PO (HU3UKH B (HOPMHUPOBAHUHU
Kpyrosopa v (pyHKIIMOHAIHLHON IPaMOTHOCTH Y€JIOBEKa [T PEIICHUS PAKTHICCKUX
3aj1ay;

- BIAQJCHUC OCHOBOIIOJATAIONIMMHU (DU3UUCCKUMH TOHATHSIMUA W BEIHMYHHAMU,
XapaKTePU3YIOMUMH  (PU3UMUYCCKHE TMPOLECCH (CBSI3aHHBIMH C MEXaHUYECCKUM
JIBIDKEHHMEM, B3aMMOJIEHCTBUEM TeEJI, MEXaHUUYECKUMH KOJIEOaHUSIMHU U BOJIHAMU,
aTOMHO-MOHeKyJ'[ﬂpHLIM CTpOGHI/IeM BCIICCTBA, TCIIJIOBBIMHU HpOHCCC&MI/I;
3J'ICKTpI/I‘IeCKI/IM u MAarHuTHBIM IOJIAMHU, 3J'ICKTpI/I‘-ICCKI/IM TOKOM,
3HCKTpOMaFHI/ITHI)IMI/I KOHCG&HHS{MI/I U BOJIHAMH, OINTHUYCCKUMH ABJICHUSIMU,
KBAHTOBBIMU SBJICHUSMH, CTpOCHI/IeM aToMa U aTOMHOI0o smpa, pa}ll/loaKTI/IBHOCTB}O);
BIIaJICHHE OCHOBOIOJIATAIOIIMMH aCTPOHOMUYECKUMU TTOHATHSIMH, TTO3BOJISIONUMU
XapaKTepHU30BaTh MPOIECCH], IPOUCXOIAIINE Ha 3BE3/axX, B 3BE3THBIX CHUCTEMaxX, B
MEXrajakTHYeCKOH cpefie; [BWKEHHWe HEeOECHBIX Tell, JBOJIOLMIO 3BE3J] U
BcenenHnoi;

- BIIaJICHHE 3aKOHOMEPHOCTSAMH, 3aKOHAMH M TEOPUSAMH (3aKOH BCEMHUPHOTO
tarorenus, 1, II u 111 3akons! HploTOHA, 3aKOH COXpaHEHHsI MEXaHUUECKON SHEPIUH,
3aKOH COXpaHEHHS HMITYJIbCa, NPUHIWN CYNEPIO3ULUH CHJI, MPUHIUI
PaBHONPABHOCTH HHEPIMAIBHBIX CHCTEM OTCUETa; MOJEKYIAPHO-KHUHETHYECKYIO
TEOPHIO CTPOSHHS BEIECTBA, Ta30BbIE 3aKOHBI, NEPBBIN 3aKOH TEPMOIAMHAMUKH,
3aKOH COXPaHEHHs AJIEKTPHUYECKOro 3apsia, 3akoH Kynona, 3akon Oma 11 yuacTka
1eny, 3akoH OMa /711 TIOJTHOM 3JIeKTpHUUecKor tenw, 3akoH Jxoys - Jlenma, 3akoH
SJEKTPOMArHUTHOM  WHAYKIUH,  3aKOH  COXpaHEHHs  SHEpPrud,  3aKOH
TNPSAMOIMHEWHOTO pAaCIpPOCTPAHEHHUs CBETa, 3aKOH OTPAKEHHs CBETa, 3aKOH
MIPEIOMIICHHSI CBETAa; 3aKOH COXPaHEHMs JHEPIHH, 3aKOH COXPAHEHUS WMIIYIIbCa,
3aKOH COXPAaHEHUS DJIEKTPUIECKOro 3apsaaa, 3aKOH COXPAHEHUS MAacCOBOTO YHCIA,
mocTynatel bopa, 3aKOH pagrioakTHBHOTO paclajia); YBEPEHHOE HCIIONB30BaHHE
3aKOHOB U 3aKOHOMEPHOCTEH MU aHan3e PU3MISCKUX SIBICHUI U MPOIIECCOB;

- chopmMHpoOBaTh yMEHHUS pellaTh pacyeTHBIC 3a/1a4H C SBHO 33JaHHON (HU3MIECKOMN
MOJIENBIO, WCIONB3YS (DM3WYecKWe 3aKOHBI M IIPHUHIMNIBI; Ha OCHOBE aHaln3a
YCITIOBHS 33a]]a9d BBIOMPATh (PU3MUECKYIO MOJIENb, BBIIEIATh (PH3UUECKUE BETHINHEI
1 (GOpMYIBI, HEOOXOAUMBIC ISl €€ PEIICHHS, MPOBOJWUTH PAcUeThl W OIICHUBATH
PeaTbHOCTh OMYYEHHOTO 3HAUYSHUS (PU3MUECKON BEJTMYUHEI; PEIIaTh KAYeCTBEHHBIC
3a/1a4¥, BBICTpaMBasl JIOTMICCKH HETPOTHBOPECUMBYIO IMETMOYKY PACCYKICHHHA C
OITOpOii Ha M3yIEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH M (PH3MUECKIE SBICHUS.




- YMETh NEPEHOCUTD 3HAHUS B IIO3HABATENBHYIO U IPAKTUYECKYIO
00J1aCcTH KU3HEAEATEIILHOCTH;

- YMETh UHTETPUPOBATH 3HAHMS U3 PA3HBIX IPEMETHBIX 00J1acTel;
- BBIJIBUTaTh HOBBIE UJIEH, NIpeUIaraTb OpUTHHAIBHBIE TOJXOMB] U
peleHus;

- CIOCOOHOCTh HX WCIIONB30BAaHHMS B TO3HABATENFHOH W
COLMAJIBHON IPaKTHUKE.

OK 02. Ucnonp3oBaTh
COBpEMEHHBIE
CpeJICTBa MOUCKa,
aHaM3a u
HHTEPIPETALN
nHpopmanuu u
uH(OpPMAIMOHHBIE
TEXHOJIOTUH JJIsI
BBIIIOJIHECHUS 3a1a4
npodeccHoHaTBHOM
NS TeNLHOCTH

B o0s1acTH IEHHOCTH HAYYHOTO MO3HAHUS:

- c(hOpMHUPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Da3BUTHs HAyKH M OOIIECTBEHHOM
NPaKTHKH, OCHOBAHHOI'O Ha JIMAJIOre KYIBTYP, CIIOCOOCTBYIOILETO
OCO3HAHHMIO CBOETO MECTA B MOIUKYIBTYPHOM MUPE;

- COBEpUICHCTBOBAHHUE SI3BIKOBOM M YHUTATENLCKON KYJIBTYPBI Kak
CPEICTBa B3aUMO/ICHCTBHS MEXK/Y JIFOIbMH U [TO3HAHUS MHPA;

- OCO3HAHHE LIEHHOCTH HAay4HOH JEATENbHOCTH, TOTOBHOCTB
OCYHIECTBIISTH MTPOEKTHYIO M HCCIIEOBATEIBCKYIO JIESITENbHOCTD
WHIWBUAYAJIbHO U B I'PYIIIIC,

OBJjajieHre YHUBEPCATbHBIMH Y4eOHBIMH NO3HABATEIbHBIMH
JNeHCTBUSIMU:

B) padora ¢ undopmanmueii:

- BJI3JICTh HAaBBIKAMHU MOJIy4eHUs] MHGOPMALUHM M3 HCTOYHUKOB
Pa3HBIX THIIOB, CAMOCTOSITEIFHO OCYIIECTBIIATH IMOWCK, aHAIIU3,
CHCTEMAaTH3alMI0 W WHTEPHPETAHMI0O WUH(OOPMALUHM Pa3IMYHBIX
BUJIOB U (DOpPM IIPE/ICTABIICHUSI;

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX ()OPMATAX C yU€TOM Ha3HAYCHUS
uHGOpMaLMM M UEJICBOH ayAWTOPUH, BBIOMpAs ONTUMAJbHYIO
(dbopMy npe/iCTaBIeHUS U BU3YaJH3allnHg;

- OLEHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh HH(OpMAIMH, ee
COOTBETCTBHE MIPABOBBIM U MOPAJIHHO-3THUECKUM HOpMaM;

- HCTIONB30BaTh cpencTea uH(pOpPMAIMOHHBIX u
KOMMYHHUKAIIHOHHBIX TEXHOJOTHA B pEIICHWH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U OPTaHU3AaIMOHHBIX 33/1a4 C COOJIOACHUEM
TpeOOBaHUN SPrOHOMHKH, TEXHHUKH OE30MAaCHOCTH, THUTHEHBI,
pecypcocOepekeHus, TPaBOBBIX M OSTHYECKHX HOPM, HOPM
WHPOPMAMOHHON O€30MIaCHOCTH;

- BIIAJICTh HABBIKAMH PACIO3HABAHUS W 3aIIUTHl WH(POPMAIIHH,
WHPOPMAMOHHON 0€30MaCHOCTH JIMIHOCTH.

- YMEHHE Y4YHUTHIBaTh T'PAHUIBI NPUMEHEHUS! W3YYEHHBIX (U3MUYECKUX MOJEINeii:
MaTepuallbHasi TOYKa, MHeplMaibHas CUCTeMa OTCUeTa, WICaJbHBIM ra3; MoJeIu
CTPOEHHUS Ta3oB, XHUJIKOCTEH M TBEPABIX Tel, TOUYECUHBIN ANEKTpUUYECKUH 3apsn,
sIepHas MOJENIb AaToMa, HYKIOHHAs MOJEIb AaTOMHOIO sipa IIPU PpELICHUU
(hu3MYecKux 3a/1ay;

- c(OpMHUPOBAHHOCTh COOCTBEHHOW IO3HMIHUK TI0 OTHOIICHHIO K (H3HYECKOM
nHopmanuK, NONy4aeMOHW U3 pa3HbIX WCTOYHHMKOB, YMEHHMH HCIONb30BaTh
(QPOBBIE TEXHOJOTMH ISl TOUCKA, CTPYKTYPUPOBaHHS, HWHTEpPIPETAlMU U
MPE/ICTABIICHUs] YUeOHOW W HAay4HO-TIONMYJSIpHON MH(OpMAaIK; Pa3BUTHE YMEHHIA
KPUTHYECKOr0 aHalli3a Moixy4yaeMor HH(pOPMAIIIH.

OK 03. ITmarupoBath u
pean3oBEIBaTh
coOCTBEHHOE
mpodeCCHOHATBFHOE U
JMYHOCTHOE pa3BUTHE.

B o0s1acTi HeHHOCTH HAYYHOTO MO3HAHUS

- chOpMHUPOBAHHOCTE MHPOBO33PEHMS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHA HAyKH M OOIIECTBEHHOM
MIPAaKTHKH, OCHOBAHHOI'O Ha JTNAJIOTe KYIbTYp, CHOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTA B MOJUKYIbTYPHOM MHPE;

- c(OpMHUPOBAHHOCTh NPEICTABICHUH O POMM M MecTe (PM3WKM M acTPOHOMHUH B
COBPEMEHHOW HaydHOW KapTHHE MHpa, O CHCTEMOOOpa3yromed ponu (U3UKA B
Pa3BUTHH €CTECTBEHHBIX HAyK, TEXHHKH M COBPEMEHHBIX TEXHOJIOTHH, O BKJIAAE
POCCHICKMX W 3apyOeXHBIX YJIECHBIX-(DM3UKOB B Pa3BUTHE HAYKH; IOHUMAaHHUE
(u3MUecKoi CyIIHOCTH HAOMIOMAeMbIX SIBICHMH MHKpOMHpPA, MakpoMupa H




- OCO3HAHHE LIEHHOCTH HAyYHOH JEATENBbHOCTH, TOTOBHOCTD
OCYIIECTBIISTH MTPOEKTHYIO M HCCIIEOBATEIBCKYIO NESITENbHOCTD
WHIIMBHUYaJIbHO U B TPYIIIE.

OBJjaeHne yHUBEPCAJBHBIMH PEryJIsiTHBHBIMH AeHCTBUSMMH
a) caMooOpraHu3aums:

- CAMOCTOSITEIEHO OCYIIECTBIIATh O3HABATEIBHYIO IESITEIEHOCTD,
BBISIBJISITH TIPOOJIEMBI, CTaBUTh M (POPMYIHPOBATH COOCTBEHHBIE
3ama4d B 00pa30oBaTENbHOW MAEATEIBHOCTH M IKH3HEHHBIX
CHUTYaIUsX;

- CAMOCTOSITEIEHO COCTaBIISATh IUIaH PEIIEHUS IPOOIEMBI C YIETOM
UMEIOIINXCSI ~ PECYpCOB, COOCTBEHHBIX  BO3MOXKHOCTEH U
MPEANOYTEHUM;

- 1aBaTh OLIEHKY HOBBIM CHTYallUsIM;

- pacmMpsATh paMKH y4eOHOro mpeaMeTa Ha OCHOBE JIMYHBIX
MPEANOYTEHUM;

- Jlenmath OCO3HAHHBIA BBHIOOP, apryMEHTHUPOBATH €ro, Oparh
OTBETCTBEHHOCTD 32 PEIlICHUE;

- OLIEHMBATh IPUOOPETEHHBIHN OIBIT;

- CmocoOCTBOBaTh (HOPMUPOBAHHIO M MPOSIBICHHIO IITHPOKOM
SPYIULIMU B Pa3HBIX OONACTSAX 3HAHHMA, TOCTOSIHHO MOBBIIIATH CBOU
00pa3oBaTeNIbHbIH U KYJIbTYPHBIH YPOBEHB;

0) CAMOKOHTPOJIb:

- JaBaTb OLEHKY HOBBIM CHTYyallUsM, BHOCHTb KOPPEKTUBBHI B
JEeATEIbHOCTD, OLICHUBATh COOTBETCTBHE PE3YIIBTATOB LIEISM;

- BIIaJIeTh HaBBIKAMH IT03HABATEIbHON peIeKCHH KaK OCO3HAHUS
COBEpILAEMbIX MACHCTBUM M MBICIUTEIbHBIX IIPOLIECCOB, HX
Pe3y1bTaToOB U OCHOBAHUM;

- HCIONB30BaTh MpPUEMBl Pe(IEKCHH I OLEHKH CHTYaluH,
BBIOOpA BEPHOTO PEIICHIS;

- YMETh OLIEHMBATh PUCKHU M CBOCBPEMEHHO NMPUHHUMATh PELICHUS
T10 MX CHIDKCHUIO;

B) 3MOLMOHATbHBIN
¢(OpMHPOBAHHOCTB:

- CaMOCO3HAHHs, BKIIOYAIOLIEI0 CIOCOOHOCTh IOHHMAaTh CBOE
SMOIMOHAIFHOE COCTOSHHE, BHAETh HANpPABICHUS pPa3BUTUSA
COOCTBEHHOM IMOIMOHATBHOU cepbl, OBITh YBEPEHHBIM B cele;

- CaMOpEryIMpOBaHHs, BKJIIOYAIOIIETO CAMOKOHTPONb, YMEHHE
MIPUHUMATh OTBETCTBEHHOCTh 3@ CBOE IOBEJECHHE, CIIOCOOHOCTH
aJalTUPOBAThCSl K 3MOLMOHATIBHBIM H3MEHEHUSIM U IPOSBIATH
THOKOCTB, OBITH OTKPBITHIM HOBOMY;

- BHYTPEHHEM MOTHBAIlMM, BKJIOYAIOIIEH CTpPEMJICHHE K
JOCTWXEHHIO IIETM W YCNEXy, ONTHMH3M, WHHIMATHBHOCTD,
YMEHHE IEUCTBOBATh, UCXO/Isl U3 CBOUX BO3MOXKHOCTEM.

HHTEJJECKT, rlpezmo.naraloumﬁ

Meramupa; IOHMMaHUe POJIM ACTPOHOMHH B IIPAKTUYECKOH JeITeTbHOCTH YeJIOBEKa
W JalbHEHIIeM HaydyHO-TEXHHYECKOM DPa3BHTHH, ponu (GU3MKH B (OPMHUPOBAHUU
Kpyrosopa u (yHKIIMOHAJIbHOW IPaMOTHOCTH Y€JI0BEKa JUIS PEIICHUS IIPAKTHIECKUX
3a/1ay;

- BJIaJICHHE OCHOBHBIMH METO/IaMH HAyYHOT'O TI03HAHUSI, HCIIOJIE3YEMBIMH B (DH3HKE:
MPOBOJUTH TPSMbIE W KOCBEHHBIE W3MEpEeHUs] (M3MYECKUX BEIMYHH, BBHIOWpas
ONTHMAJBHBI CHOCOO M3MEpPEHHS W HCIIONB3YSd HM3BECTHBIE METOIbl OLIEHKH
TIOTPELTHOCTEH U3MEPEHU, IPOBOJUTE HCCIIEOBAHUE 3aBUCUMOCTEH (PU3NIECKUX
BEIMYMH C WCIOJIB30BAHUEM TMIPSMBIX HM3MEPEHHH, OOBSCHATH IONydeHHBIE
Pe3yNIbTaThI, HCIIONB3Ysl (PU3NYECKHE TEOPHH, 3aKOHBI M TIOHSTHS, U JIETaTh BEIBOJIBI;
co0itoiaTh MpaBmia 0€30MacHOro TpyAa NP MPOBEISHUH HCCIIEIOBAHUH B paMKax
y4eOHOro JKCIIEpUMEHTa U  y4eOHO-WCCIEOBATENbCKOW  JIEITENbHOCTH ¢
UCIIONIb30BaHUEM IIM(QPOBBIX HW3MEPUTENBHBIX YCTPOHMCTB M J1aOOpaTOpHOIo
o0opynoBaHus; CHOPMUPOBAHHOCTH IIPEACTABICHHH O MeETOlaxX IONy4EeHUS
HayYYHBIX aCTPOHOMHUYECKHX 3HAHHUM.




OK 04. DddexTrBHO
B3aMMOJIECHCTBOBATH 1
paborats B
KOJUIEKTHBE ¥ KOMaH e

B o01acTH HEHHOCTH HAYYHOI 0 MTO3HAHUS:

- OCO3HaHME IIEHHOCTH HAYYHOH [esTENbHOCTH, TOTOBHOCTH
OCYIIECTBIISTH MTPOEKTHYIO M HCCIEIOBATENbCKYIO JIESITEIEHOCTD
WHIIMBHU/YaJIbHO U B TPYIIIE.

Osgiagenune YHHBepCAJbHBIMH KOMMYHHKATHBHBIMHA
JAedCTBUSAMU:

a) o0IeHue:

- OCYIIECTBIISITH KOMMYHHKAIIMU BO BCEX chepax jKU3HH;

- pacrio3HaBaTb HeBepOaJbHBIE CPEACTBAa OOLIEHUs, IOHHMATh
3HAUCHWE COLMAJIBHBIX 3HAKOB, pAaCIIO3HABaTh NPEIIIOCHUIKA
KOH(JIMKTHBIX CUTYalluil U CMSr4aTh KOH(ITUKTBI;

- BJIaJIETh Pa3InYHBIMU CIIOCO0aMH OOIICHUS U B3aUMOJICHCTBHS;

- apryMEHTUPOBaHHO BECTH JHMAaJOl, YMETh CMST4aTh
KOH(JIMKTHBIE CUTYyaIUH;

- Ppa3BepHYTO M JIOTUYHO H3JIararh CBOI TOYKY 3PEHUS C
HCITIOJIb30BAHUEM A3BIKOBBIX CPEICTB,

0) coBMecTHas 1eSITeJILHOCTh:

- TNOHMMaTb W MCIOJIB30BaTh MNPEUMYIICCTBA KOMaH}IHOﬁ H
UHIUBUIYAIBbHOU pabOTHI;

- BLI6I/IpaTb TEMATUKy U METOABI COBMECTHBIX )1€I>‘ICTBPII>II C y4€TOM
O0IIMX MHTEPECOB, U BO3MOXKHOCTEH Ka)JI0ro YJieHa KOJUIEKTHBA;
- IPUHUMATB 1IEIM COBMECTHOM JESITEIbHOCTH, OPTraHU30BbIBATh U
KOOPJMHHUPOBATh JEHCTBUS O €€ JOCTHKEHHUIO: COCTaBIIATH IJIaH
JEUCTBUM, pacupenensiTs POIM C YYETOM MHEHHMH YYaCTHUKOB
00CyXIaTh pe3ylibTaThl COBMECTHON padoThl;

- OLCHMBATh KauecTBO CBOET0 BKJIAJa M KaXK[JOro Y4acCTHHKa
KOMaH/Ibl B OOLIMI pe3y/bTar M0 pa3padoTaHHbIM KPUTEPHSIM;

- TpemiaraTb HOBBIE IIPOEKTBI, OIEHHBAaTh HIAEU C ITO3ULUU
HOBU3HBI, ODUTHHAJIBHOCTH, PAaKTU4ECKON 3HAYUMOCTH;

- KOOPAMHHPOBATH U BBINOIHATH paboOTy B YCIOBHSAX PEalbHOTO,
BUPTYaJILHOTO ¥ KOMOMHUPOBAHHOI'O B3aHMOIEHCTBYS;

- OCYLIECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B
Pa3IMYHBIX CUTYalUsX, MPOSBIATE TBOPYECTBO U BOOOpakeHHE,
OBbITh MHUIINATUBHBIM.

OBgJjageHne yHUBePCAIbHBIMH PeryIATHBHBIMH AeCTBUAMU:
B) IMOLHOHAIbHBIA HHTEJLICKT, MPpeAnoIararomuii
¢(OpMHPOBAHHOCTb:

- CaMOCO3HAHHs, BKIIOYAIOLIEr0 CIOCOOHOCTh ITOHHMAaTh CBOE
SMOIMOHAIFHOE COCTOSHHE, BHAETh HAMpPABICHUS Pa3BUTUSA
COOCTBEHHO! IMOIMOHATBFHOHN ceprl, OBITH yBEPEHHBIM B ceOe;

- CaMOpEryIMpOBaHMs, BKJIIOYAIOIIETO CAMOKOHTPONb, YMEHHE
MIPUHAMATh OTBETCTBEHHOCTh 32 CBOE IOBEJCHHE, CIIOCOOHOCTH
aIanTUPOBAThCSI K 3MOLMOHATIBHBIM H3MEHEHUSIM U TIPOSBIISITH
THOKOCTB, OBITH OTKPBITHIM HOBOMY;

- OBJAJCHHE YMEHMSMH paboTaTb B TpyIIle C BBINOJHEHHEM pPa3IHYHBIX
COIIMAIBHBIX POJIeH, TUIAHUPOBATh PabOTy TPYIIBI, PAIMOHAIBHO PaCIpENesiTh
JIeSITENbHOCTh B HECTAHJAPTHBIX CUTYalUsX, aleKBaTHO OLIEHUBAThH BKJIAJ KaXKJJOr0
W3 YYaCTHUKOB TPYIIIHI B PEIICHUE PACCMAaTPUBAEMOM MPOOIEMEI.
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- BHyTPEHHefI MOTHBaIMH, BKJIIO‘IaIOIIIeﬁ CTPEMJICHUEC K
JOCTWIKCHUIO SN W YCIIEXY, OINTUMU3M, HWHUIHUATUBHOCTD,
YMEHHUC ﬂeﬁCTBOBaTB, HUCXOOs1 U3 CBOUX BO3M0)KHOCT€I71;

- OMIIaTHUH, Banoanomeﬁ CIIOCOOHOCTH IIOHUMAaThb
OMOIIMOHAJIIBHOEC COCTOJAHHEC JPYrux, Y4YUTBIBAaTb €ro IpHu
OCYHICCTBJICHNU KOMMYHHKAIIUH, CIIOCOOHOCTE K COYYBCTBHIO U
COICPCIKMBAHULO,

- COIMAIILHBIX HAaBBIKOB, BKIIFOYAIOIINX CIOCOOHOCTH BBICTPANBaTh
OTHOILIEHUS C IPYTHMHU JIIOIBMH, 3200THTHCS, TIPOSIBISITE HHTEPEC
Y pa3pemarb KOH(INKTHI;

I) NpUHATHE ce0sl U IPYTruX JIoaei:

- MPUHUMATD ce0sl, TIOHUMast CBOM HEOCTATK! U JJOCTOWHCTBA;

- IPUHUMATh MOTHUBBI ¥ apI'yMEHTHI JAPYTUX JIIofeH NMpH aHaIu3e
Pe3yIbTaToB JAEATENbHOCTH;

- MPU3HABATh CBOE IIPABO U IPABO JPYTUX JIIOEH Ha ONIMOKH;

- pa3BHBaTh CIIOCOOHOCTH ITOHUMAaTh MHUP C IO3UIMU JIPYTOro
YeJI0BeKa.

OK 05. OcymiecTBnars
YCTHYIO U
MMUCBMEHHYIO

KOMM YHHKAITUIO Ha
rOCyIapCTBEHHOM
s3e1ke Poccuiickoit
denepanyy ¢ y4eToM
0co0eHHOCTEN
COLIMAILHOIO U
KYJIBTYPHOTO
KOHTEKCTA.

B 00,1aCTH 2CTETHYECKOI0 BOCIIMTAHMS :

- ACTETUYECKOE OTHOIIEHNE K MUPY, BKIIIOYAs 3CTETUKY HAYYHOTO
TBOPYECTBA, PUCYIIETO (PU3NUECKOH HAYKE;

- CHOCO6HOCTB BOCHpI/IHI/IMaTB paanquIe BHUbI I/ICKyCCTBa,
TPaJMIHMU 1 TBOPYECTBO CBOET'O M JPYrUX HAPOAOB, OLIYIIAThH
SMOIMOHAIBHOE BO3IEHCTBHE UCKYCCTBA,

- YOEKIEHHOCTh B 3HAUMMOCTH JJIs1 JMYHOCTH U OOIIIECTBA
OTEYECTBEHHOI'O0 ¥ MUPOBOI'0 MCKYCCTBA, STHHYECKUX
KYJIBTYPHBIX TPaJUIIHAI X HAPOIHOTO TBOPUECTBA,

- TOTOBHOCTH K CAMOBBIPAKEHHUIO B Pa3HBIX BHIAX HCKYCCTBA,
CTpeMJICHHE TPOSBIIATH KAYECTBA TBOPUYECKOM JIMIHOCTH;
OBJ1afieHre YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH
NelCTBUSIMMU:

a) odmeHue:

- OCYIIECTBIISATH KOMMYHHKAIIUH BO BCeX chepax ®KHU3HH;

- pacmo3HaBaTh HeBepOaIbHBIE CPEACTBA OOIICHUS, IOHUMATh
3HAYEHHE COIMAIILHBIX 3HAKOB, PACIIO3HABATH TIPS IIOCHLTKH
KOH()IMKTHBIX CUTYaIlMi ¥ CMSIT4aTh KOH(JIUKTHI;

- pasBepHYTO M JIOTUYHO H3Jarath CBOI TOUYKY 3pEHHS C
WCIIONIb30BAHHUEM SI3BIKOBBIX CPEICTB.

- c(OpMHUPOBAHHOCTh YMEHHMH pacro3HaBaTh (pu3nyecKkue sBJIeHHs (IIPOLECCH) U
OOBSICHATh MX Ha OCHOBE U3YyYEHHBIX 3aKOHOB: PABHOMEPHOE M PABHOYCKOPEHHOE
NPSMOJNIMHEWHOE JIBU)KEHHE, CBOOOHOE IMaJIeHHe Tel, ABHKEHHE MO OKPYKHOCTH,
UHEepLHUs, B3aUMOICHCTBUE Tel, KojeOaTeIbHOE ABWKCHHE, PE30HAHC, BOJIHOBOE
IBwxeHne; qupdysusa, OpoyHOBCKOE IBIKEHHE, CTPOSHHE JKUIKOCTEH M TBEPIBIX
TeJl, I3MEHEHHe 00beMa TeJl TIPU HarpeBaHNUH (OXJIAXKICHUH ), TETFIOBOE PaBHOBECHE,
UCHapeHHe, KOHICHCALWs, IUIaBICHHE, KPUCTAJUIM3ALMs, KUIICHHE, BIAXHOCTh
BO3/yXa, CBSI3b CPEeAHEH KMHETHYECKOH YHEPIHH TEIUIOBOIO JIBIDKCHHS MOJEKYN C
a0CONMIOTHOM TeMIlepaTypol, MOBBIIICHHE AABIEHUS ra3a IPH €ro HarpeBaHUH B
3aKPBITOM COCYIE, CBSI3b MEXKAY IapaMeTpaMu COCTOSHHMS Ia3a B M30IPOLECCax;
NIEKTpU3alUs Tel, B3aMMOICHCTBUE 3apsIOB, HATPEBAaHHE MPOBOIHUKA C TOKOM,
B3aUMOZEIHCTBHE MarHUTOB, JJIEKTPOMArHUTHAS MHIYKIWA, ACHCTBUE MAarHUTHOTO
TIOJIS Ha TIPOBOAHUK C TOKOM U JIBIDKYIIUICS 3apsi, JIEKTPOMAarHUTHBIE KOIeOaHNs
U BOJHBI, NMPSIMOJIMHEHHOE PACIPOCTpaHEHHWE CBETa, OTPaKeHHE, MpPEeIOMIICHHE,
uHTepdepeHnys, AUdpakmus W [OIApHU3alMsA  CBETa, JAWCHEepPCHs  CBETa;
(orornekTpuueckuii 3pdexT, cBeToBOE NaBlieHHWE, BO3HHUKHOBEHHE JIHHEHYATOr0
CIIEKTpa aToMa BOJOPOJA, €CTECTBEHHAS U HCKYCCTBEHHAs pali0aKTHBHOCTE;

- c(OpMHPOBAaHHOCTb YMEHHUsI NPHMEHATH NONy4YEHHBIC 3HAHHA UL OOBSCHEHUS
YCIIOBUI TpOTeKaHWsA (GU3HYECKHX SBICHUA B TPUPOAE M UL TNPUHATHS
NPAKTUYECKUX PELICHHI B NOBCEIHEBHOM KHU3HH I 0OecIieueHus: 6e30MacHOCTH
npu oOpameHnu ¢ OBITOBRIMH TIpHOOpaMH M TEXHHYECKUMH YCTPOWCTBAMH,
COXpaHEHHs 3II0POBbS W COOJIIONCHHS HOPM SKOJIIOTHYECKOTO IOBEICHUS B
OKpY)Karolleil cpezie; TNOHUMaHHE HEOOXOIUMOCTH IPUMEHEHHS JOCTHKEHHN
(M3HKU U TEXHOJIOTUH ISl palJHOHAIIBHOTO NPHPOIOIIONE30BAHHS.

OK 07. ConeiictBOBaThH
COXPaHEHHIO
OKpYXaloUeu cpenpl,

B o0s1acTH 3K0/10rH4€CKOro BOCIIMTAHUS:
- c(hOpMHPOBAHHOCTH 3KOJOTHYECKOH KYIbTYpPBI, HOHMMaHHE
BIIMSHUSL COIMAIbHO-?KOHOMHYECKHX TPOIECCOB HA COCTOSIHHE

- ¢(hOpMHPOBAHHOCTE YMEHHSI MPHMEHSTh HONyYCHHBIEC 3HAHUS IUIST OOBSICHEHMS
YCIOBUH TPOTEKaHWs (U3MUECKUX SBICHWH B NPUPOAE W U IPUHATHS
MPaKTHIECKUX PEIICHUH B IMOBCEIXHEBHOM XKM3HHU Ul 0OeCIedeHust 6e30MacHOCTH
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pecypcocOepeKeHuto,
MIPUMEHSATH 3HAHUS 00
HU3MEHEHHUHU KITUMATa,

HpHpOZ[HOfI u COIII/IaJIBHOﬁ Cpeabl, OCO3HaHUC r100aIBLHOr O
XapaKTepa 9KOJIOTNICCKUX r[p06neM;
- IJIAaHUPOBAHUEC KW OCYHICCTBJIICHUC ,HCI>'ICTBPII>'I B Opr)KaIOIHGﬁ

TIPUHITHIIEL cpele Ha OCHOBE 3HaHUS IelNell YCTOWYHBOTO pPa3BUTHSA
OepexXITMBOrO YeJI0BEYEeCTBa;

MIPOU3BOJICTBA, - AKTUBHOC HCNPUATHE JICHCTBUW, MNPHHOCANINX  BpEJ
3¢ GeKTHBHO OKpYy:Karouieu cpenue;

JICHCTBOBATH B - YMEHHE TMPOTHO3UPOBATH HEOJIArONMPUATHBIC 3KOJIOTHYCCKHE
Ype3BBIYANHBIX TTOCTICICTBHS MTPENPUHIMAEMBIX JICHCTBUH, IPEIOTBPAIIATE UX.
CUTYaIMAX

npu 0oOpameHUH C OBITOBRIMH TIPUOOpaAaMH ¥ TEXHHYECKUMHU YCTPOWCTBAMH,
COXpAHCHHS 3JIOPOBBS M COOJIFOJICHUS HOPM O3KOJIOTHYECKOrO IIOBEJCHUS B
OKpYKalomiel cpefie; MOHUMAaHHE HEOOXOIMMOCTH TPUMCHEHUS JOCTYDKCHHMA
(hM3HUKA ¥ TEXHOJOTHH [T PallMOHATBHOTO IPUPOOOTH30BAHHS.

TIK 1.1. BemoauaTs
paboTHI TI0 BBOY
JIOMOBBIX CHUJIOBBIX
CHCTEM B
9KCIUTYaTaI[HIO

B o01acTH HeHHOCTH HAYYHOT 0 MO3HAHUS:

- c(hOpPMHUPOBAaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pa3BUTHs HAyKH H OOIIECTBEHHOM
NPaKTHKH, OCHOBAHHOT'O Ha JIHAJIOTe KYIIBTYP, CIIOCOOCTBYIOILETO
OCO3HAHHMIO CBOET0 MECTa B MOJHUKYJIBTYPHOM MHUDE.

OBgJjiajleHNe YHHBEPCAIbHBIMH Y4eOHBIMH MO3HABATEILHBIMU
NEeHCTBUSAMH

a) 0a3oBble JIOTHYECKHeE eicTBUS:

- CAMOCTOSITEIIFHO (POPMYIIMPOBATH U AKTYaIH3UPOBATH MIPOOIIEMY,
paccMmarpuBarh ee BCECTOPOHHE;

- YCTaHaBIIUBATh CYLIECTBEHHBIH NPU3HAK WIIM OCHOBAaHMS JUIS
CpaBHEHUs, KiaccupuKanuu U 0000IeHNS;

- ompenmensATh UEIH JEATEIbHOCTH, 3aJaBaTh IapameTpbl U
KPUTEPHUHU HX JIOCTHIKCHUS,

- BBUIBISITh ~ 3aKOHOMEPHOCTH U
paccMarpuBaeMbIX SIBICHHSX;

- BHOCUTb KOPPEKTUBBI B JACSATEIBHOCTD, OIICHUBATH COOTBETCTBHE
pe3yIbTaToB  LENsAM,  OLEHUBATH  PHCKH  TOCIEACTBHA
JIeATENLHOCTH;

0) 0a3oBble HccIe0BaTeIbCKHe AeilicTBUS:

- BIIAJIETh HaBBIKAMH Y4eOHO-HMCCIIENOBATENbCKON U TPOEKTHOM
JIeATENbHOCTH, HABBIKAMH Pa3pelieHus npodieM;

- CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTENBHOMY ITOUCKY
METO/IOB PELICHHUS MPAKTUIESCKUX 33184, IPUMEHEHHIO Pa3TUYHBIX
METOJIOB TTO3HAHHUS;

- OBJaJCHUE BUJAMHU JCATCIBHOCTH IO MOIYYCHUIO HOBOTO
3HAHHS, €r0 WHTEPIIPETALNH, PEOOPa30BAHHIO U MPUMEHEHHUIO B
Pa3NMYHBIX yYEOHBIX CHUTYALUsIX, B TOM YHCJIE MPH CO3AaHHU
yueOHBIX U COLUATBHBIX MPOEKTOB;

- (popMupoBaHHEe HAYYHOrO THIA MBIIUICHHS, BIAJICHUC HAYIHOU
TEPMHUHOIOTUEH, KITFOUEBBIMH MOHIATUSMH U METOJIAMU;

- craBuTth W (OPMYIHPOBAaTh COOCTBEHHBIE 3aJadd B
00pa30BaTeNbHOMN NEITENbHOCTH U YXU3HEHHBIX CUTYAIUSIX;

NpOTHBOpEUHsl B

- c(OpMUPOBAHHOCTh YMEHHMH pacro3HaBaTh (pU3nUecKue sBJIEeHHs (IIPOLECCH) U
OOBSICHATh MX HAa OCHOBE M3y4YEHHBIX 3aKOHOB: PABHOMEPHOE M PaBHOYCKOPEHHOE
NPSIMONMHEWHOE JIBM)KEHNE, CBOOOIHOE MaJIeHue Tell, JABMKEHHE TI0 OKPYKHOCTH,
WHEpLHs, B3aMMOJIEHCTBUE Tel, KojeOaTelbHOe ABWKEHHE, PE30HAHC, BOJHOBOE
nBikenue; nuddysus, OpoyHOBCKOE NBIDKEHUE, CTPOSHHE JKUIAKOCTEH U TBEPIBIX
TeJ1, i3MEHEHHEe 00beMa TeJl ITPH HarpeBaHUH (OXJTaXKICHUH ), TEIJIOBOS PABHOBECHE,
HUCTIAapC€HUEC, KOHACHCAIU:A, IUIABJICHUE, KpUCTAUIM3aluA, KHUIICHHUE, BJIAXKHOCTb
BO3/lyXa, CBSA3b CPEAHEH KMHETHUYECKON 3HEPIUU TEIUIOBOI'O ABMXKEHUS MOJIEKYI C
a0COTIOTHON TeMIlepaTypoH, MOBBIIICHHE JABJICHUS Ta3a MU €ro HarpeBaHUM B
3aKpBITOM COCYJIe, CBS3b MEXK]y HMapaMeTpaMH COCTOSHHS ra3za B H30MpPOIeccax;
AIIEKTPHU3ALMS TeJl, B3aUMOJICHCTBHE 3apsoB, HarpeBaHUE MPOBOJHUKA C TOKOM,
B3aMMOJICHCTBUE MAarHUTOB, 3JICKTPOMArHUTHASI MHIYKIHS, TEHCTBUE MarHUTHOTO
TIOJISI HA TIPOBOHUK C TOKOM U JIBHKYILUICS 3apsl, 2IEKTPOMarHUTHBIC KOJIeOaHHs
U BOJHBI, MPSAMOIMHEHHOE PaCIpOCTpaHEHHWE CBETa, OTPAaXKEHHE, NPeJIOMJICHHE,
uHTepdepeHuuns, mudpakius W TONApU3alMs  CBETa, JWCIEPCUsl  CBETa;
(dorornekrpuueckuii ek, cBeToBOE AaBICHHE, BO3HUKHOBEHUE JIMHEHYATOrO
CIIEKTpa aToMa BOJIOpPOJia, €CTECTBEHHAS U MCKYCCTBEHHAs paJHOaKTUBHOCTb;

- BJaJICHUEC OCHOBOIOJNATAIONIMMHU (U3UUECKUMH TOHATHUSIMH M BEJIHYHHAMH,
XapakTepu3ylouMHl  (usndeckre mnponecchl (CBSI3aHHBIMH C  MEXaHMYECKHM
JIBIDKCHUEM, B3aMMOJICHCTBHEM TeJl, MEXaHMYECKUMH KOJIeOaHHSIMHU M BOJIHAMU;
ATOMHO-MOJICKYJIIDHBIM ~ CTPOCHHEM  BEIIEeCTBa, TEIUIOBBIMU  IIPOIECCaMU;
SIEKTPHYECKIM u MarHUTHBIM TIOJISIMH, AIIEKTPUIECKUM TOKOM,
JJEKTPOMATHUTHBIMH KOJICOAHWSMH ¥ BOJHAMH; ONTHYECKUMHU SIBICHUSMU,
KBaHTOBBIMH SIBICHUSMH, CTPOCHHEM aTOMa W aTOMHOTO Spa, PaAH0aKTUBHOCTBIO);
BJIa/ICHIE OCHOBOITOJIATAIOIIIMH aCTPOHOMHYECKUMH TOHITHSIMH, TTO3BOJISIOIINMHI
XapaKTepHU30BaTh MPOIECCH, IIPOUCXOIAIINE Ha 3BE3/aX, B 3BE3THBIX CHUCTEMaX, B
MEKTaJIaKTHUECKOW cpele; NBIDKEHHE HEOECHBIX TN, DSBONIONHIO 3BE3I U
Bcenennoii;

- BIIAJICHHE 3aKOHOMEPHOCTSAMH, 3aKOHAMH W TEOPHUAMH (3aKOH BCEMHPHOTO
tarorenus, 1, II u 111 3akons1 HptoTOHA, 3aKOH COXpaHEHH MEXaHUUECKON SHEPTUH,
3aKOH COXpaHEHHS WMITYyIbCa, NPUHIWN CYIEPIO3UIUN  CHJI, MPUHINI
PaBHOIIPAaBHOCTH HWHEPIMATIBHBIX CHCTEM OTCYETa; MOJEKYIISIPHO-KHHETHIECKYIO
TEOPHIO CTPOSHUS BEIIECTBA, Ta30BBIC 3aKOHBI, TEPBBHI 3aKOH TEPMOIMHAMHKH,
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- BBISIBJIATH [TPUYUHHO-CIIEICTBEHHBIE CBS3U M aKTyaJU3UPOBAaTh
3a/1a4y, BBIIBUraTh TUIIOTE3Y €€ PEIICHUS, HAXOMUTh apryMeHThI
JUTS JIOKA3aTeIbCTBA CBOMX YTBEPXKEHHUH, 3a/1aBaTh MapaMeTpPhl U
KPUTEPUH PEIICHHUS;

- aHaJU3UpOBaTh IIOJYYEHHbIE B XOJAE pEIICHUS 3aJa4yu
pe3yiIbTaThl, KPUTHYECKH OICHUBATH WX  JIOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSX;

- JIaBaTh OIIEHKY HOBBIM CHTYallUsM, OI[CHUBATh MPUOOPETEHHBIN
OIIBIT;

- OCYIIECTBIIATh IIEJIEHANPABIEHHBINA TTOMCK MEPEHOCA CPENCTB U
CMOCO0O0B JEUCTBHS B POPECCUOHATIBHYIO CPENY;

- YMETh TMIEPEHOCUTH 3HAHUS B MIO3HABATELHYIO U MPAKTHYECKYIO
00I1acTH KM3HEAEATENBHOCTH;

- YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IaCTeH;
- BBIJIBUI'aTh HOBBIE HMJIEH, NPEIaraTh OPUTHHAIBHBIE TIOIXOIbI U
peleHus;

- CTAaBUTH HpO6HCMBI " 3a1a4H, )]OHyCKa}OU_[HC aJ'IBTepHaTPIBHbIe
pelenus.

3aKOH COXpaHEeHHUs AIIEKTPUIECKOro 3apsa, 3akoH Kynona, 3akon OMa a1 yyacTka
uenu, 3akoH OMa 17151 TIOJTHOM 3JIEKTpUYecKol 1enu, 3akoH [[xoyns - JIeHua, 3akoH
9JIEKTPOMAarHUTHOM  MHJIYKIWH, 3aKOH  COXpaHEHUs SHEPTUH, 3aKOH
MPSIMOJIMHEMHOIO PacHpOCTpaHEHUs] CBETa, 3aKOH OTPaXKEHUS CBETa, 3aKOH
MIPEeNIOMJICHUSI CBETA; 3aKOH COXPAHEHHUSI SHEPTUH, 3aKOH COXPAaHEHUS HUMITYJbCa,
3aKOH COXpaHEHUsI JIEKTPUUECKOT0 3apsjia, 3aKOH COXPaHEHHUS MacCOBOI0 4HCHa,
mocTynatel bopa, 3aKOH paguoOakTHBHOTO pacraja);, YBEPEHHOE HCIIONb30BaHUE
3aKOHOB Y 3aKOHOMEPHOCTEH TIpH aHau3e (U3NICCKUX ABJICHUI U MPOIIECCOB.

- YMCHHUC YYUTHIBATh TPAHUIEI MPUMCEHEHHUS W3YYCHHBIX (DU3MICCKUX MOJICIEH:
MaTepualibHas TOYKa, MHEpLMaJbHAs CUCTeMa OTcueTa, WAeajbHBIA ra3; MOAeIH
CTPOEHHS Ta30B, XKUAKOCTEM MU TBEPHABIX TeJl, TOUCUHBIH SJIEKTPUUYECKUUN 3apsj,
siiepHasi MOJIENIb aToMa, HYKJIOHHAs MOJENTh aTOMHOTO sipa MpH pelleHun
(u3nueckux 3amay.

- BJIaJICHKEC OCHOBHBIMH METOJIJAMH HAYYHOT'O MTO3HAHUS, UCIIOJIb3YEeMBIMU B (DU3UKE:
MPOBOJUTh TPSIMBIC W KOCBCHHBIC H3MEpEHHs (PU3UUECKUX BEIWYHMH, BHIOUpAs
ONTUMAJIbHBIA CIIOCOO HW3MEPEHUS W UCIONb3Yysd HM3BECTHBIC METOMABI OICHKH
MOTPEIIHOCTEH M3MEPEHUH, MPOBOIUTH UCCICAOBAHHE 3aBHCUMOCTEH (hHU3UUESCKUX
BEJIMUYMH C HCIOJIb30BAHUEM TMPSMBIX HM3MEPEHHH, OOBSCHATH TOJNydeHHbIE
Pe3yJIbTaThl, HCTIONB3Ysl (PU3NUECKHE TEOPHH, 3aKOHBI M TIOHSTHS, U JIENIaTh BHIBOJIBL;
co0Omro1aTh MMpaBmia 0e30MacHoro TpyAa MpY NPOBEISHUHN HCCIIEOBAHUH B paMKax
y4eOHOro JKCIIEpUMEHTa W y4eOHO-HCCIEOBATENbCKOW  JIEITENbHOCTH ¢
UCIIOJIb30BaHUEM I1M(QPOBBIX H3MEPUTENBHBIX YCTPOMCTB M J1aOOpaTOPHOIo
o0opynoBanus; CHOPMUPOBAHHOCTh MPEICTABICHHHA O METOAaX MOJNydEeHUs
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUM.

TIK 1.2. BbInonHATh
paboThI 10 BBOLLY
JIOMOBBIX
C1a00TOYHBIX CHCTEM B
IKCILTYaTaIHIo

B o0s1acTH HeHHOCTH HAYYHOTO MO3HAHUS

- copMHPOBAaHHOCTE MHPOBO33PEHHSA, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTH HAayKM M OOILECTBEHHOU
MPaKTHUKH, OCHOBAHHOI'O HA AWAJIOre KyJbTYp, CIIOCOOCTBYIOLIETO
OCO3HAHMIO CBOET0 MECTa B MOIUKYIBTYPHOM MHUDE.

OBnjajeHne YHHBePCATbHBIMH Y4eOHBIMH MO3HABATEJIBHBIMHU
nelcTBUAMHA

a) 0a3oBble JoruYecKue geiicTBuA:

- CaMOCTOATENFHO (hOPMYIHPOBATH U AKTYyaTH3HPOBATH MIPOOIEMY,
paccMmarpuBaTth €€ BCECTOPOHHE;

- YCTaHaBIUBATh CYLUIECTBEHHBIH NPU3HAK WJIN OCHOBAHMS JUIA
CpaBHEHUs, KiaccupuKanu U 0000IeHNS;

- ONpenensATh IEIW JAEATEIbHOCTH, 33JaBaTh IapaMeTpbl M
KPUTEPUH UX JTOCTIKCHHUS;

- BBIBIATH  3aKOHOMEPHOCTH U
paccMaTpruBaeMbIX SBICHUAX;

- BHOCHUTH KOPPEKTUBHI B ACATEINHHOCTD, OIICHUBATh COOTBETCTBHE
pe3yIbTaToB  [ENAM,  OLECHMBATH  PHCKH  TOCIEACTBHH
JIeATENbHOCTH;

NPOTHBOpPEUHsT B

- chOopMUPOBAHHOCTh YMEHHUH pacno3HaBaTh (HU3MUECKHE SABJICHUS (IIPOLECCH) U
OOBSCHATh MX Ha OCHOBE M3YYECHHBIX 3aKOHOB: PAaBHOMEPHOE U PAaBHOYCKOPEHHOE
NpsIMOJIMHEHHOE ABW)KEHHE, CBOOOAHOE MaJieHUe Tel, ABWKEHHE 0 OKPY)KHOCTH,
MHEpIMs, B3aUMOIEHUCTBHE Tel, KojeOaTenbHOe IBIDKEHHE, PE30HAHC, BOJIHOBOE
IBxeHne; qupQysus, OpoyHOBCKOE ABWKEHUE, CTPOSHHE KUIAKOCTEH M TBEPIBIX
TeJl, I3MEeHEeHHe 0ObeMa Tell IIPH HarpeBaHNH (OXJIaXKIECHIH), TEIJIOBOE PaBHOBECHE,
UCIIapeHHe, KOHJEHCALMs, IUIaBJICHHE, KPUCTAJUIM3alLMs, KHIIEHHE, BIIaKHOCTD
BO3/yXa, CBS3b CpelHel KMHETHYeCKO YHEpruH TEIIOBOrO NBIKEHUS MOJIEKYI C
aOCONIOTHOM TeMIepaTypoi, MOBBIICHHE NaBJICHHUS Ta3a IPU €ro HarpeBaHHU B
3aKpBITOM COCYIIE, CBS3b MEXKIY MapamMeTpaMH COCTOSHHUS Ta3a B M30IMpOLEcCax;
UIEKTPU3AIMS Tel, B3aUMOJECHCTBHE 3apslOB, HArpEeBaHHE IPOBOJHHKA C TOKOM,
B3aUMOJICICTBHE MarHUTOB, SJIEKTPOMArHUTHAs MHAYKIHS, IeHCTBHE MarHUTHOTO
TIOJISl HA TIPOBOAHUK C TOKOM M JABMOKYIIMKCS 3apsifl, SIEKTPOMAarHUTHBIE KOJeOaH s
U BOJHBI, NPSAMOJIMHEHHOE pPacIpOCTpaHEHUE CBETa, OTPAKEHHE, NPETOMIICHHUE,
uHTepdepeHnys, JAU(pakuus W [ONMpU3alMs  CBeTa, [JHCIIEPCHS  CBETa;
(horoanexrpuaeckuii 3QPeKT, cBeTOBOES AaBICHHWE, BOSHUKHOBCHHE JHHEHYATOrO
CIIEKTpa aTOMa BOJOPOJa, €CTECTBEHHAS M HCKYCCTBEHHAs! Pali0aKTHBHOCTE;

- BIIQJICHUEC OCHOBOIIONATAIOMMMH (DH3UYECKUMU TOHATHAMH M BEIHYMHAMH,
XapaKTePH3YIOIINMH  (QU3MYECKHE IIPOLECCHl (CBS3aHHBIMH C MEXaHHYECKUM
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0) 0a30BbIE UCCIEI0BATEIbCKIE AeHCTBHS:

- BIAJCTh HABBIKAMHU Y4EOHO-HCCIESOBATENBECKOW U TPOCKTHOM
JeATENFHOCTH, HABBIKAMH pa3pelieHus Mpooiem;

- CIOCOOHOCTh W TOTOBHOCTH K CAMOCTOSTEIBHOMY MOHCKY
METO/IOB PEIICHUS MPAKTUYECKHX 3a/1a4, IPHMEHEHHUIO Pa3THYHBIX
METO/IOB TIO3HAHUS;

- OBIIQJICHUC BHJAMH JCITEIBHOCTH IO TOMYYCHUIO HOBOTO
3HAHUSI, €r0 UHTEPIPETALNH, TPEOOPA3OBAHUIO U MPUMEHEHHIO B
Pa3MUYHBIX Y4eOHBIX CUTYallUsX, B TOM YHCIIC MPU CO3IAHUH
y4eOHBIX U COIMAITBHBIX MPOCKTOB;

- (hopMHpOBaHKE HAYYHOTO TUIIA MBIIUICHHS, BIaJCHHE HAYYHOI
TEPMHUHONOTHEH, KITIOUEBBIMU MOHATHIMH U METOIAMU;

- craButh ® (opMynHpoBaTh COOCTBEHHbIC 3a/Ja4d B
00pa30BaTeNIbHOM IEATETbHOCTH U KHU3HCHHBIX CHTYAIIUSX;

- BBIABISITH MPUYHHHO-CICACTBEHHBIC CBSI3H M aKTYaIU3UPOBATH
3aJavy, BbIABUI'aTb TUIIOTE3Y €€ PCIICHUs, HAaXOAUTh apryMEHThI
JUTSL TOKA3aTeNbCTBA CBOMX YTBEPKICHHM, 3a1aBaTh MapaMeTphl U
KPUTEPUH PEIICHHS;

- aHaJMN3UupoOBaTh TIIOTYYEHHBIE B XOAC PpEHICHHUSA 3adavn
PE3YIBTATHI, KPUTHYCCKH OLICHUBAThb nux JOCTOBCPHOCTD,
IPOrHO3UPOBATH UBMEHEHUE B HOBBIX YCIIOBHUAX;

- 1aBaTh OLICHKY HOBBIM CHTYAL[HsIM, OLCHHBATH MPUOOPETEHHBIN
OIIBIT;

- OCYLICCTBIITH LIEJCHAIIPABICHHBIN MOKCK MIEPEHOCa CPEICTB U
CIOCO0O0B JIEUCTBHS B POPECCUOHATILHYIO CPEAY;

- YMETh MEPEHOCUTH 3HAHKS B [T03HABATEIBHYIO M NPAKTHYECKYIO
00IacTy KU3HEACITEILHOCTH;

- YMETh HHTETPHPOBaTh 3HAHUS U3 PA3HBIX IPESAMETHBIX 00IaCTel;
- BBIBUTATh HOBBIC HJCH, IPEAIAraTh OPUrHHAIBHBIC MOIXOIBI U
peleHus;

- CTaBUTH HPOOJIEMBI U 3a/a4H, JOMYCKAIOLINE aJbTepPHATHBHEIC
pereHus.

JIBIDKCHUEM, B3aUMOJCHCTBHEM TeJl, MEXaHUUCCKUMH KOJICOAHWSIMH W BOJHAMY,
ATOMHO-MOJICKYJSIDHBIM ~ CTPOCHMEM  BEUIECTBAa, TEIUIOBBIMHM  IPOLECCAMU;
3JIEKTPUYECKUM " MarHUTHBIM TIOJISIMU, AIEKTPUUECKUM TOKOM,
JJICKTPOMATHUTHBIMA ~KOJCOAHWSIMHA ¥ BOJHAMH; ONTHYSCKUMU SBICHUSAMU,
KBaHTOBBIMHU SIBJICHUSIMH, CTPOCHUEM aTOMa W aTOMHOTO P, PaJNO0aKTUBHOCTBIO);
BJIaJICHHE OCHOBOIOJIAraIONIMMU aCTPOHOMUYECKUMU MTOHATHSIMH, MO3BOJISIOIIUMU
XapaKTepHU30BaTh MPOIECCHI, IPOUCXOIAIINE HAa 3BE3/1aX, B 3BE3JHBIX CUCTEMaX, B
MEKTAJIAKTHUECKOW cpele; NBWKEHHE HEOSCHBIX TN, 9JBONIONUIO 3BE31 U
Bcenennoii;

- BJIAJICHUC 3aKOHOMEPHOCTSMH, 3aKOHAMH M TEOPUAMH (3aKOH BCEMHPHOTO
tarorenus, 1, II u 111 3akons! HetoTOHA, 3aKOH COXpaHEHHUS MEXaHUYECKON SHEPTUH,
3aKOH COXpaHEHHsS] HUMIYIbCa, TMPUHIMUI CYNEPHO3ULMU  CHJI, [PHUHIIUII
PaBHOMPABHOCTH HMHEPIMAJIBHBIX CHUCTEM OTCYETa; MOJEKYJISIPHO-KUHETUYECKYIO
TEOpHI0 CTPOCHUS BEIIECTBA, Ta30BbIE 3aKOHBI, TMEPBbI 3aKOH TEPMOJIUHAMUKH;
3aKOH COXpaHEeHUs AIEKTPUIECKOro 3apssa, 3akoH KynoHna, 3akon OMa 1 yqacTka
1eny, 3akoH OMa /17151 TOJTHOM 3JIeKTpHUecKoi 1enu, 3akoH Jxoyns - Jlenna, 3akoH
3HCKTpOMaFHHTHOﬁ I/IHJIyKHI/IH, 3aKOH COXpaHCHUA OHEPI'UH, 3aKOH
MPSIMOJIMHEMHOTO0 PacHpOCTpaHEHUs] CBeTa, 3aKOH OTPaKEHUS CBETa, 3aKOH
MIPETOMJICHHS] CBETA; 3aKOH COXPAaHEHMs JHEPIUH, 3aKOH COXpPAHEHUs HMIIYIbCa,
3aKOH COXpaHEHUsI DJIEKTPUUECKOr0 3apsjia, 3aKOH COXpaHEHHUS MacCOBOT0 4HCHa,
noctynatel bopa, 3aKOH paguoOakTMBHOTO pacraja); YBEpEeHHOE HCIIONb30BaHHE
3aKOHOB U 3aKOHOMEPHOCTEH Mpy aHann3e GU3MYECKUX SIBJICHUH U TPOLIECCOB.

- YMEHHE YYHMTBHIBATh T'PAHUIIBI MPUMEHEHHs M3YYeHHBIX (DU3NUECKHX MOJENEeH:
MaTepualibHasi TOYKa, MHEpIMalbHAs CHCTEMa OTCYETa, MACAIBHBIA Ta3; MOACIH
CTPOEHMS Ta30B, XHUAKOCTEM WU TBEPHABIX TEJ, TOYECUHBIA JJIEKTPUYECKUH 3apsj,
saepHasi MOZAETh AaToMa, HYKIOHHAas MOJENb AaTOMHOIO sfipa TpPH pelieHun
(uznueckux 3anay.

- BJIaJICHHE OCHOBHBIMU METO/IaMH HAYYHOT' O TIO3HAHUS, UCTIOIb3yeMbIMU B (DU3UKE:
MPOBOJUTH TpPSMbIe W KOCBEHHBIE W3MepeHUs (U3UUECKHX BEIUYHH, BHIOHpAs
ONTUMAJIBHBIA CIIOCOO W3MEPEHUs] W HCIONb3ysS H3BECTHBIE METOABI OICHKH
MOTPELIHOCTEeH U3MEPEHUIA, IPOBOJUThH HCCIEIOBAHUE 3aBUCUMOCTEH (DPU3NUECKHUX
BEIMUYMH C WCIOJIb30BAHUEM TMPSMBIX HM3MEPEHHH, OOBSCHATH TMONYydCHHbBIE
Pe3yABTaThI, UCTIONB3YS (PU3NIECKUE TEOPHUH, 3aKOHBI U ITOHATHSL, ¥ AETaTh BHIBOJIBL,
coOuroaTh mpaBmiia 6€30MacHOro TpyIa MpHY MPOBEISHUN UCCISIOBAHUN B paMKax
yueOHOTO SKCIepUMEHTAa M  y4eOHO-HCCIIEAOBATEIBCKON  ESTENBHOCTH C
WCIIOJIb30BAaHIEM IH(POBBIX H3MEPHUTENBFHBIX YCTPOWCTB H  J1aOOpaTOpHOTrO
o0opynoBaHus; CPOPMHUPOBAHHOCTh MPEACTABICHHA O METOAAX IIONyYSHUS
HAyYHBIX aCTPOHOMUYECKUX 3HAHUH.

[IK 2.1. IIpoBepsTh
TEeXHUYECKOE
COCTOSTHHE
MYHHLHTIATBHBIX

B o0s1acTi eHHOCTH HAYYHOTO MO3HAHUS

- chOpMHUPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pa3BUTHA HAyKH M OOIIECTBEHHOM
MIPAaKTHKH, OCHOBAHHOI'O Ha JTNAJIOTe KYIbTYp, CHOCOOCTBYIOIIETO
OCO3HAHMIO CBOET0 MECTa B IONHUKYIBTYPHOM MHDE.

- c(hOpMUPOBAHHOCTh YMEHHI pacro3HaBaTh (QU3NUECKUE SBICHUS (IIPOIECCH) H
OOBSICHATH MX Ha OCHOBE M3YYCHHBIX 3aKOHOB: PAaBHOMEPHOE M PaBHOYCKOPEHHOE
NpsIMOJIMHEHOE JBM)XKEHHE, CBOOOIHOE MaJieHHe Tel, ABWKEHHE IO OKPY)KHOCTH,
WHEpIUs, B3aUMOICHCTBHE Tel, KojeOaTeNnbHOe NBIKEHHE, PE30HAHC, BOJHOBOE
IBIDKeHNE;, muddy3ns, OPOYHOBCKOE ABIDKEHHE, CTPOCHUE JKUAKOCTEH U TBEPIBIX
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JIMHAN
3JIeKTponepeaayd

OBjajeHne yHHBEPCATbHBIMH YUeOHBIMH MO3HABATEIBHBIMU
JeCTBUAMM

a) 0a30BbIe JIOTHYECKHE AeHCTBUA:

- CaMOCTOSITETHHO (POPMYITUPOBATH U AKTYaIH3UPOBATH MIPOOIIEMY,
paccMmarpuBarh ee BCECTOPOHHE;

- YCTaHaBIIUBATh CYLIECTBEHHBIH NPU3HAK WJIM OCHOBAHHS JUIA
CpaBHEHHMS, KJIacCU(pHUKAIIMU 1 0000IICHNUS;

- OIpenensiTh UEIH NeATEIbHOCTH, 3aJaBaTh IapaMeTpbl |
KPUTEPUH UX JIOCTHKEHHUS;

- BBISIBISATH ~ 3aKOHOMEPHOCTH U
paccMarpuBaeMbIX SBICHHSX;

- BHOCHUTH KOPPEKTUBHI B JAESATENbHOCTD, OIIEHUBATh COOTBETCTBHE
pe3yIbTaToB  LENsAM,  OLUEHMBATh  PHUCKH  TOCIEACTBHA
JeATENLHOCTH;

0) 0a30BBIE UCCIEI0BATEILCKHE NeHCTBHS:

- BIIJIETh HaBBIKAMH Y4eOHO-HMCCIIEOBATENbCKONH M TPOEKTHOM
JeATENbHOCTH, HABBIKAMH pa3pelieHus npoodiem;

- CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITENILHOMY ITOUCKY
METOAOB PCHICHUA MPAKTUICCKHUX 3aJia4, IPUMEHCHUIO pa3IMYHbIX
METOJIOB [TO3HAHUS;

- OBJIaICHUEC BHUIAAMU JOCATCIBHOCTU II0 IIOYUYCHHUIO HOBOT'O
3HaHUS, €r0 HHTEPIPETalH, IPeoOPa3OBAHUIO U IPUMEHEHHIO B
Pa3NUYHBIX Y4eOHBIX CHUTYallMsAX, B TOM YHCJIC IIPU CO3aHUH
y4EOHBIX U COLMATIBHBIX POEKTOB;

- (hopMHpOBaHKE HAYYHOTO TUIA MBIIUICHHS, BIaJACHUE HAYYHOH
TEPMUHOJIOTHEN, KITFOUYEBBIMU OHATHSMU M METOAMU;

- craButh W (OPMYIHpOBaTh COOCTBEHHBIC 3aJaull B
00pa30BaTeNIbHOM NEATENLHOCTH U KU3HEHHBIX CUTYALUSIX;

- BBIABJIATH IIPUYMHHO-CIIEICTBEHHBIE CBA3U M aKTyaJU3UPOBAaTh
3ajady, BBIIBUraTh TUIOTE3y €€ PELIEHUs, HAXOIUTh apryMEHTbI
JUISL I0Ka3aTeIbCTBA CBOMX YTBEPXKICHUM, 3a/1aBaTh apaMeTphl U
KPUTEPHUH PEILICHUS;

- aHaATU3UpOBAaTh IIONYYEHHbIE B XOIE PEMICHUs 3aJadud
pe3yIbTaThl, KPUTHYECKH OLCHUBATh HX  JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSX;

- J1aBaTh OIIEHKY HOBBIM CHTYallUsIM, OLIEHUBATh NPHOOPETEHHBIN
OIIBIT;

- OCYIIECTBIIATH LIEJICHANPABICHHBIA MOMCK MEPEHOCA CPENCTB U
CIIOCO00B JIEHCTBHUS B IPO(PECCHOHAIBHYIO CPENy;

- YMETh TIEPEHOCUTH 3HAHUS B TI03HABATENBHYIO U PAKTHIECKYIO
001acTH KU3HEAESITENbHOCTH;

- YMETh UHTETPUPOBATH 3HAHMS U3 PA3HBIX MPEIMETHBIX 00IaCTeH;

MPOTUBOpEUUss B

TeJI, I3MECHEHHE 00beMa Tell ITPH HarpeBaHUH (OXJIaXKICHUN ), TEIIOBOE PABHOBECHE,
WCHapeHue, KOHIEHCalus, IUIaBJI€HHUEe, KpHUCTaUIM3alusl, KUIMEHHE, BIIAXHOCTb
BO3/lyXa, CBSI3b CPEHEN KMHETHMUECKON YHEPIHH TEIUIOBOTO ABMXKEHHUS MOJIEKYI C
a0COTIOTHON TEeMITepaTypoOl, MOBBIIICHUE NABJICHUS Ta3a IMPH €ro HarpeBaHUH B
3aKPBITOM COCYJIE, CBS3b MEX]y MapaMeTpaMu COCTOSHUS ra3za B H30MpOlleccax;
9JIEKTpU3AIMsl TEJ, B3aUMOJICHCTBHE 3apsiioB, HArpeBaHUE MPOBOJHUKA C TOKOM,
B3aUMOJICHCTBHE MAarHUTOB, 3JIEKTPOMArHUTHAS MHIYKIMS, TEHCTBUE MArHUTHOTO
TIOJIsl HA TIPOBOJIHUK C TOKOM U JIBHXKYIIUHCS 3apsi, JICKTPOMAarHUTHBIC KOICOaHUS
W BOJIHBI, TIPSAMOJIMHEITHOE paclpOCTpaHEHHE CBETa, OTpa)KeHHe, IMPeOMIICHUE,
uHTepepeHIMs, IUPpPaKIusd ¢ TMONApH3alMs CBeTa, JUCIEPCUS  CBETa,
(horoanekTpudeckuii 3PPeKT, cBETOBOC JABJICHUE, BOSHUKHOBCHHE JMHEHYATOrO
CIIEKTpa aToMa BOJIOPO/JIa, ECTECTBEHHAS! U UICKYCCTBEHHAs PaJMOAKTUBHOCTS;

- BIAQJCHUC OCHOBOIIOJATAIONIMMHU (PU3UUCCKUMH TOHATHSIMU W BEIHMYHHAMU,
XapaKTePU3YIOMUMH  (PU3UUYCCKUE TIPOLECCH (CBS3aHHBIMH C  MEXaHHYCCKUM
JIBIDKEHHMEM, B3aMMOIEHCTBUEM TeJI, MEXAaHUYECKUMM KOJIEOAHUSAMU M BOJHAMU,
aTOMHO-MOJ'[eKyHSIpHLIM CTpOGHI/IeM BCIICCTBA, TCIIJIOBBIMH HpOHCCC&MI/I;
3J'ICKTpI/I‘IGCKI/IM u MAarHuTHBIM IOJIAIMHU, 3J'ICKTpI/I‘ICCKI/IM TOKOM,
3HCKTpOMaFHI/ITHI)IMI/I KOJ'le6aHI/I$[MI/I W BOJHAMH; OINTUYCCKHUMH SABJICHUIMH,
KBAHTOBBIMU SIBJICHUSMH, CTpOCHI/IeM aToMa U1 aTOMHOI' O $u1pa, pa)II/IoaKTI/IBHOCTI)IO);
BIIaJICHHE OCHOBOIOJIATAIOIIMMH aCTPOHOMUYECKUMU TTOHATHSIMH, TTO3BOJISIONUMU
XapaKTepu30BaTh MPOIIECCHI, MMPOUCXOAIINE Ha 3BE3/1aX, B 3BE€3/IHBIX CUCTEMaX, B
MEKTaJIlaKTHUECKOW cpele; MBIDKEHHE HEOECHBIX TeN, DBONIOLUIO 3BE3I U
BcenenHoii;

- BIIaJICHHE 3aKOHOMEPHOCTSAMH, 3aKOHAMH W TEOPUSAMH (3aKOH BCEMHUPHOTO
tarorenus, 1, II u 111 3akons! HproTOHA, 3aKOH COXpaHEHHs MEXaHUUECKON SHEPIUH,
3aKOH COXpaHEHHS HMITYJIbCa, NPUHIWI CYHEPIO3ULIMH CWJI, MPUHIIMII
PaBHONPABHOCTH HHEPIMAIBHBIX CHCTEM OTCUETa; MOJEKYISIPHO-KUHETHYECKYIO
TEOPHIO CTPOSHHS BEIECTBA, Tra30BbIE 3aKOHBI, MEPBBIN 3aKOH TEPMOIAMHAMUKHY,
3aKOH COXPaHEHHs AJIEKTPHUYECKOro 3apsia, 3akoH Kynona, 3akon Oma 11 yuacTka
eny, 3akoH OMa /s TIOJTHOM 3JIeKTpUIecKoil nenu, 3akoH Jxoyns - JleHna, 3akoH
9JEKTPOMArHUTHOM  WHAYKIHH, 3aKOH  COXpaHEHHS SHEPTUH, 3aKOH
MPSAMOIUHEWHOTO paCIpOCTpaHeHHUs CBeTa, 3aKOH OTPaKEHHs CBeTa, 3aKOH
MIPEIOMIICHHSI CBETAa; 3aKOH COXPaHEHWs JHEPIHH, 3aKOH COXPAHEHUS WMIIYIIbCa,
3aKOH COXPAaHEHHS DJIEKTPUIECKOTo 3apsaa, 3aKOH COXPAHEHUs MacCOBOTO YHMCHIA,
nmocTynatel bopa, 3aKOH pagrioakTHBHOTO paclajia); YBEPEHHOE HCIIOIB30BaHHE
3aKOHOB U 3aKOHOMEPHOCTEH MpH aHann3e GU3MYECKUX SBICHUIN U TPOIECCOB.

- YMEHHE YYHMTBHIBATH T'PAHUIIBI TMPUMEHEHHs H3y4YEHHBIX (PU3MYECKUX MOJCICH:
MaTepuallbHasl TOYKa, MHEpIHAIbHAs CHCTEMa OTCYETa, MACAIBHBIA Ta3; MOACITH
CTPOEHMS Ta30B, XUJIKOCTEW M TBEPIBIX TEJl, TOUEUHBIA SIEKTPUUYECKUI 3apsii,
saepHas MOZAETh aToMa, HYKIOHHAas MOJENb AaTOMHOI'O sifipa TPH peIIeHUH
(hm3nIecKuX 3a/1a4.

- BIIa/ICHIE OCHOBHBIMH METOJJaMH HAyYHOTO ITO3HAHUS, UCTIONB3yeMBIMH B (DU3HKE:
MPOBOJUTH TIPSIMBIE W KOCBCHHBIC WM3MEpEHHs (PH3MUECKUX BEIUYMH, BHIOHpas
ONTUMAIIGHBIA CTIOCOO0 W3MEPEHWs] W WCIONB3Yys W3BECTHBIE METOABI OICHKH
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- BBIJIBUTaTh HOBBIE HJICH, NIpEUIaraTb OpUTHHAIBHBIE TIOIXOABI 1
peleHus;
- CTaBUTH NPOOJEMBI M 3a/a4H, JIOIMYCKAIOUINE albTepPHATHBHBIC
peleHus.

TIOTPENTHOCTEH U3MEPEHHUH, IPOBOJUTE HCCIIEIOBAHUE 3aBUCUMOCTEH (PH3MYIECKUX
BEIMYMH C HCIOJIB30BAHUEM TIPSMBIX M3MEPEHHH, OOBSCHATH IIONydCHHBIE
Ppe3yNbTaThl, HCHONB3YS PU3UMYECKUE TEOPHH, 3aKOHBI ¥ IOHSTHSL, 1 IeJIaTh BHIBOABI;
cobiroiaTh rpaBuia 6€30MacHOro Tpy/Aa MpH IPOBEICHUH UCCIIEJOBAaHUN B paMKax
y4eOHOro OKCIIEpUMEHTa M  y4eOHO-MCCIEIOBATENbCKOW  JEATENBHOCTH ¢
UCIIONb30BaHUEM IIM(PPOBBIX H3MEPUTENBHBIX YCTPOHCTB M J1a0OpaTOpHOro
0o0opynoBaHus; CPOPMHUPOBAHHOCTH IIPEACTABIEHHH O MeETOHaxX IOMydeHUs
HayYYHBIX aCTPOHOMHYECKHX 3HAHUH.

IIK 3.3. BemmomnssTs
MIPOBEPKY M HATAJIKY
3IEKTPOOOOPYIOBAHUS
Ha 00BeKTax
3JIEKTPOCHA0KEHUS B
MIPOMBITIJICHHOM U
rpaxIaHCKOM
CTPOWTENBCTBE, B TOM
YHUCJI€ C pa3JIMYHbIMU
BHJIaMH peNIEHHBIX
3aIIUT

B o01acTH HeHHOCTH HAYYHOT 0 MO3HAHUS:

- chopMUPOBAaHHOCTE MHPOBO33PCHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH U OOIIECCTBCHHOM
NPaKTHKH, OCHOBAHHOI'O Ha JIHAJIOre KYIBTYP, CIIOCOOCTBYIOILIETO
OCO3HAHHUIO CBOETO MECTa B MONUKYIBTYPHOM MHUPE.

OrJiafieHNe YHUBEPCAJBLHBIMH Y4eOHBIMH TO3HABATEIHLHBIMH
NeHCTBUSAAMH

a) 0a3oBble JIOTHYECKHE AeiCcTBUS:

- CAMOCTOSITEIIFHO (POPMYIIMPOBATH U AKTYaIH3UPOBATH MIPOOIIEMY,
paccMmarpuBarh ee BCECTOPOHHE;

- yCTaHaBHI/IBaTB CyIJ_IeCTBCHHI)II‘/II IMPpU3HAK WJIMW OCHOBaHHA IJIA
CpaBHEHHMS, KJIacCU(pHUKAIIMU U 0000IICHNUS,

- ONpenmensaTh IEMH ACATCIbHOCTH, 3a7aBaTh MapaMeTphl H
KPUTEPHUHU HX JIOCTHIKCHUS,

- BBUIBISITh ~ 3aKOHOMEPHOCTH U
paccMarpuBaeMbIX SIBIICHHSX;

- BHOCUTb KOPPEKTUBBI B JACSATEIBHOCTD, OLICHUBATH COOTBETCTBHE
pe3yIbTaToB  LENsM, ~ OLECHMBATH  PHUCKH  TOCIEACTBHA
JIeATENbHOCTH;

0) 0a3oBbIe HcCIeI0BaTeIbCKIE NeliCTBHUS:

- BIIAJIETh HaBBIKAMH Y4eOHO-HMCCIIENOBATENbCKON U TPOEKTHOM
JIeATENbHOCTH, HABBIKAMH Pa3pelieH s mpodieM;

- CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTENBHOMY ITOUCKY
METOZIOB PELICHHUs MPAKTUIECKUX 3314, IPUMEHEHHIO Pa3TUYHBIX
METO/IOB TTO3HAHHUS;

- OBJaJICHUE BUJAMHU JICATCIBHOCTH IO TOMYYCHUIO HOBOTO
3HAHUS, €r0 UHTEPIIPETAIUH, PEoOPa30BAHUIO U MPUMEHEHHUIO B
pa3UYHBIX y4EOHBIX CHUTYALUsIX, B TOM YHCJIE TPH CO3AaHHU
y4eOHBIX U COIUATILHBIX MPOEKTOB;

- (popMupoBaHHEe HAYYHOrO THIA MBIIUICHUS, BIaJICHUE HAYYHOU
TEPMHUHOIOTUEH, KITIOUEBBIMH MOHIATUSIMHA U METOIAMHU;

- craBuTh W (OPMYIHPOBAaTh COOCTBEHHBIE 3aJadd B
00pa30BaTeIbHOMN IEITENbHOCTH U JXKU3HEHHBIX CUTYALUSIX;

- BBISIBJIATH [IPUYUHHO-CIIEICTBEHHBIC CBSA3U M aKTyaJM3UPOBATh
3a/1a4y, BBIBUraTh TUTIOTE3y €€ PEICHUs, HAXOIUTh apryMEHThI

NpOTHBOpEUHsl B

- c(hOpMUPOBAHHOCTh YMEHHUH pacro3HaBaTh (HU3UUCCKUE SBJICHUS (IIPOIIECCHI) U
OOBSICHATh WX Ha OCHOBE M3YYCHHBIX 3aKOHOB: PAaBHOMEPHOE M PaBHOYCKOPECHHOE
MPSIMOJTMHEHHOE JBMKEHHE, CBOOOTHOE TMAJCHHUE Tell, JBIKCHHUE MO0 OKPYKHOCTH,
WHEpIMsl, B3aUMOJCHCTBHE TeN, KOJNeOATENbHOE NBUWKCHUE, PE30OHAHC, BOJIHOBOE
JBWKEHHUE; muddy3us, OPOYHOBCKOE JBIKEHHE, CTPOCHUE JKUIAKOCTEH U TBEPJBIX
TeJI, i3MCHEHHE 00beMa Tell TPH HarpeBaHUM (OXJIXKICHUH ), TEIIOBOE PaBHOBECHE,
WcnapeHue, KOHJEeHcallus, IUIaBJIeHHe, KpUCTaUIM3alsl, KHUIIEHUE, BIIaXXHOCTh
BO3/lyXa, CBSA3b CPEIHEH KMHETHUYECKON 3HEPIUU TEIUIOBOI'O ABMXKEHUS MOJIEKYI C
a0COTIOTHON TeMIlepaTypol, MOBBIIICHUE NABJICHUS Ta3a MpPHU €ro HarpeBaHUH B
3aKpBITOM COCYJIE, CBSA3b MEXK]Y IMapaMeTpaMH COCTOSHHS ra3za B H30MpPOIecCax;
AIEKTpU3AIMS TeJl, B3aUMOJCHCTBUE 3apsAJ0B, HAarpeBaHUE MPOBOJHUKA C TOKOM,
B3aHMOJleﬁCTBHe MAarHuToOB, 3J'ICKTpOMaFHI/ITHaH I/IH)]yKLII/ISI, ﬂeﬁCTBHe MAarHuTHOI o
I10JI4 Ha HpOBO]lHHK C TOKOM U HBH)KyIHHﬁCH 3ap$ul, SHCKTpOMaFHI/ITHbIC KOJ'Ie6aHI/IH
U BOJHBI, MPSAMOIMHEHHOE PaCIpOCTpaHCHHWE CBETa, OTPaKCHHE, MPEIOMIICHUE,
uHTepdepeHuus, Iudpakiys W TONApU3alMs  CBETa, JWCIEPCUsl  CBETa;
(dorornekrpuueckuii ek, cBeToBOE AaBICHHE, BO3HUKHOBEHHE JIMHEHYATOrO
CIIEKTpa aToMa BOJIOPOJa, €CTECTBEHHASI U HCKYCCTBEHHAs paHOaKTUBHOCTE;

- BJaJICHUEC OCHOBOIOJNAralOUIMMHU (DU3UUECKUMH TOHATHUSIMH M BEIHYHMHAMH,
XapakTepu3ylommMl  (pusndeckre mnpouecchl (CBSI3aHHBIMH C  MEXaHMYECKHM
JBIDKECHMEM, B3aMMOIEHCTBUEM TEJ, MEXaHMYECKUMHU KOJIEOAHMAMU M BOJIHAMHU;
ATOMHO-MOJICKYJIIDHBIM ~ CTPOCHHEM  BEIIEeCTBa, TEIUIOBBIMU  IIPOIECCaMU;
SIEKTPHYECKIM u MAarHUTHBIM TIOJISIMU, AIIEKTPUIECKUM TOKOM,
SJEKTPOMATHUTHBIMH KOJIEOAHHUSMH ¥ BOJHAMH; ONTHYECKUMHU SIBJICHUSMU,
KBAHTOBBIMH SIBIICHUSMH, CTPOSHHEM aTOMa U aTOMHOT'O Apa, PaJAn0aKTUBHOCTBIO);
BJIa/ICHIIE OCHOBOITOJIATAIOIIIMH aCTPOHOMHYECKUMH HOHITHAMH, TTO3BOJISIOIINMEI
XapaKTepHU30BaTh MPOIECCH], TIPOMCXOMAIINE Ha 3BE31aX, B 3BE3THBIX CHUCTEMAaX, B
MEKTaJIaKTHUECKOW cpelle; MBIDKEHHE HEOECHBIX TN, DSBONIONHIO 3BE3I U
Bcenennoii;

- BIIaJICHHE 3aKOHOMEPHOCTSMH, 3aKOHAMH W TEOPUSAMH (3aKOH BCEMHPHOTO
tarorenus, 1, II u 111 3akonsl HproTOHA, 3aKOH COXpaHEHHUS] MEXaHUYECKOW YHEPTHH,
3aKOH COXpaHEHHS WMITYyIbCca, NPUHIWN CYIEPIO3UIUN  CHJI, TPUHINI
PaBHOIIPAaBHOCTH HWHEPIMAIBHBIX CHCTEM OTCYETa; MOJEKYIISIPHO-KHHETHIECKYIO
TEOPHIO CTPOSHUS BEIIECTBA, Ta30BBIE 3aKOHBI, TEPBBI 3aKOH TEPMOIAMHAMUKH,
3aKOH COXPAaHEHUs AIIEKTPIUYECKOT0 3apsina, 3akoH Kymona, 3akon OMa i ygacTka
end, 3akoH OMa /IS TIOJTHOM 3JIeKTPUUecKOH menw, 3akoH Jxoys - JleHma, 3akoH
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JUTS JIOKA3aTeIbCTBA CBOMX YTBEP)KICHUH, 33/1aBaTh MapaMeTpPhl U
KPUTEPUH PEIICHHUS;

- aHAJIU3UpPOBAaTh TIONYYEHHbIE B XOJA€ PpEIICHUS 3a/a4u
pe3yiIbTaThl, KPUTHYECKU OICHUBATH WX  JIOCTOBEPHOCTD,
MPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSX;

- JIaBaTh OIIEHKY HOBBIM CHTYallUsM, OI[CHUBATh MPUOOPETEHHBIN
OIIBIT;

- OCYIIECTBIIATH IIEJIEHANPABIEHHBIN TTOMCK MEPEHOCA CPENCTB U
CIOCO0O0B JICUCTBHS B TPOGECCHOHATIBHYIO CPELY;

- YME€Th TIEPEHOCUTH 3HAHUS B I03HABATEILHYIO U MPAKTHYECKYIO
00I1acTH KM3HEAEATENBHOCTH;

- YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001aCTeH;
- BBIJIBUI'aTh HOBBIE HMJIEH, NPEIaraTb OPUTHHAIBHBIE TIOIXOIbI 1
pelIeHus;

- CTaBUTHh NPOOJEMBbI M 3aJa4M, JOMYCKAIOIINE albTePHATHBHBIC
pelenus.

JJIEKTPOMArHUTHONH  WHIYKIMHM,  3aKOH  COXPAHEHUsS  DJHEPrHH,  3aKOH
OPSIMOJIMHEHHOTO PAclpOCTPAHCHUS CBETa, 3aKOH OTPAKCHHS CBETa, 3aKOH
NpEJIOMJICHHS CBETa; 3aKOH COXPAHEHHUSI SHEPIHH, 3aKOH COXPaHEHHs HMITYJbca,
3aKOH COXPAHCHUs DIICKTPUYECKOrO 3apsjia, 3aKOH COXPaHEHHs MaCcCOBOTO YHCIA,
nocTynaTel bopa, 3aKOH PajMOaKTUBHOIO PACMafa); YBEPEHHOE HCIOIb30BAHUE
3aKOHOB M 3aKOHOMEPHOCTEH MpHU aHaki3e (HHU3MIECKUX SIBICHHN U TPOIIECCOB.

- YMEHHE YYHMTBHIBATh TPAHUIIGI TPHUMEHEHHs H3YYEHHBIX (DU3UUECKHX MOJENEi:
MarepHanbHas TOYKA, MHEPIHUAJIbHAS CHCTEMa OTCYEeTa, WACANbHBIN Ia3; MOMICIH
CTPOCHHS Ta30B, JKUIKOCTEH WM TBEPABIX TEN, TOUCYHBIA SIEKTPUUCCKUIl 3aps,
sAepHas MOIeidb aToMa, HYKJIOHHAas MOJeNb AaTOMHOTO sipa TpH pPEIICHHH
(u3nueckux 3amay.

- BJIa/ICHUE OCHOBHBIMU METOJIaMH HayqHOT'O O3HAHHMS, HCIIONB3YEMbIMH B (pU3HKE:
MPOBOJUTH MpsIMble W KOCBEHHBIE H3MEpEHUS (H3MYECKUX BEIMYMH, BHIOUpas
ONTHUMAJIBHBIN CIMOCOO HM3MEpPEeHHs M HCIONb3Ysl H3BECTHBIE METOJBI OICHKH
MOTPEITHOCTe U3MEPEeHHH, MPOBOJANTH UCCIIEMOBAHNE 3aBUCHMOCTEH (HH3HUIECKHX
BCJIMYMH C HUCIOJIB30BAHUEM IIPAMBIX HBMCpeHHﬁ, O6’bﬂCHﬂTB HOHy‘{eHHbIe
pe3yﬂbTaTbI, I/ICl'IOJ'lI)3y$[ q)I/I?:I/I‘{eCKI/Ie TCOPHHU, 3aKOHBI U ITIOHATHA, U I€]1aTh BBIBOJBI,
CoOMI0IaTh MpaBHiIa O€30MACHOr0 TPY/Ia MPHU TPOBEACHUH UCCIICIOBAHHI B paMKax
y4e0HOr0 DKCIEepUMEHTa W y4eOHO-HCCIENOBATENbCKON  EATeIBHOCTH €
UCIIONIb30BaHUEM IM(QPOBBIX H3MEPUTENBHBIX YCTPOHMCTB M J1aOOpaTOPHOIo
000pynoBaHus; CPOPMUPOBAHHOCTh MPEACTABICHUH O MeEToIax IONy4CHHs
HAaYYHBIX aCTPOHOMHUYECKHX 3HAHUIA.

TIK 4.2. BITIOJIHATH
MOHTaX U HaJaJKy
ANIEKTPOOOOPYIOBAHUS
aBTOMAaTH3AIMH
CHCTEM YIIPaBJICHUS
BEHTHUIIALINH,
KOHJULIMOHUPOBAHHS,
BOJIOCHAOKEHMUS,
OTOIUIEHHS

B 06.1acTH 1IEeHHOCTH HAYYHOr'0 MO3HAHUS

- copMHPOBAaHHOCTE  MHPOBO33PEHHSA, COOTBETCTBYIOIIETO
COBPEMCHHOMY YPOBHIO pPa3BUTHS HAyKHM U OOIIECTBEHHOH
NPAaKTUKK, OCHOBAaHHOT'O Ha JIHajore KyJIbTyp, CIOCOOCTBYIOLIETO
OCO3HAHHIO CBOETO MECTa B IMOJIHUKYIETYPHOM MHpE.

OByajieHHe YHUBEPCATbHBIMH Y4eGHBIMH MO3HABATEILHBIMH
nelcTBUAMHA

a) 0a3oBbIe JJOrHMYecKHUe AeHCTBHSI:

- CAMOCTOSITEIILHO (POPMYIIUPOBATH U AKTYaIU3UPOBATH MPOOIIEMY,
paccMaTpHBaTh ee BCECTOPOHHE;

- YCTaHABIIMBATh CYLICCTBEHHBIH NPH3HAK WIM OCHOBaHHUS IS
CpaBHEHUs, KiaccupuKanu U 0000IIeHNS;

- ONpemeNATh LeNH [eiTeNbHOCTH, 3aJaBaTh IapaMeTpbl M
KPHUTEPUH UX JIOCTHKSHNUS;

- BBUBISITH  3aKOHOMEPHOCTH |
paccMaTpHBaeMbIX SIBICHHUSX;

- BHOCHTb KOPPEKTHBBI B ISITEIBHOCTD, OLICHUBATH COOTBETCTBUE
pe3YNIETaTOB  IIesIM,  OIGHWBATH  PHCKH  IOCIIEACTBUI
JesATeNEHOCTH;

0) 6azoBbIE HCCIEI0BATEIbLCKIE TeHCTBUS:

NPOTHBOpPEYHsT B

- cpopMUPOBAHHOCTh YMEHUH pacno3HaBaTh (U3MUYECKHE SABJICHUS (IIPOLECCHI) U
OOBSCHATH MX Ha OCHOBE M3YYECHHBIX 3aKOHOB: PaBHOMEPHOE M PaBHOYCKOPEHHOE
NpsIMOJIMHEHHOE ABW)KEHHE, CBOOOAHOE MaJieHUe Tel, ABWKEHHE 0 OKPY)KHOCTH,
WHEepLHUs, B3aUMOICHCTBHE Tel, KojeOaTeNnbHOe NBIKEHHE, PE30HAHC, BOJHOBOE
nBikenue; nuddysus, OpoyHOBCKOE NBIKEHUE, CTPOSHHE JKUIAKOCTEH U TBEPIbIX
TeJl, I3MEHEHHe 0ObeMa Tell IPHU HarpeBaHUH (0XJIaXKICHUH ), TEINIOBOE paBHOBECHE,
UCIIapeHHe, KOHJEHCALMs, IUIaBJICHHE, KPUCTAJUIM3alLMs, KHUIICHHE, BIIaKHOCTD
BO3/yXa, CBS3b CpelHel KMHETHYEeCKOH YHEPruH TEIUIOBOTO IBIDKEHHS MOJIEKYI C
a0CONMIOTHON TeMIepaTypoi, MOBBILIEHHE AABJICHUS Ia3a MpU €ro HarpeBaHHU B
3aKpBITOM COCYIe, CBS3b MEXAY MapaMeTpaMH COCTOSHHUS Ia3a B M30IMPOLECCax;
IEKTpU3ALUs Tel, B3aUMOJCHCTBHE 3apsIoB, HarpeBaHUE IPOBOJHUKA C TOKOM,
B3aUMOJICICTBHE MarHUTOB, SJIEKTPOMArHUTHAs MHAYKIHS, IeHCTBHE MarHUTHOTO
TIOJIS Ha MIPOBOJHUK C TOKOM M ABMKYIIMUCS 3apsifl, SIEKTPOMArHUTHBIE KOJeOaH st
U BOJHBI, MPSAMOJIMHEHHOE PacIpOCTpaHEHHE CBETa, OTPAKEHHUE, NPETOMIICHHUE,
uaTepdepeHnys, AUpakuus W [OIpU3alMsd  CBeTa, JUICHEpCHS  CBETa;
(horosnexrpuaeckuii 3QPeKT, cBeTOBOE AaBICHHWE, BOSHUKHOBCHHE JHHEHYATOrO
CIIEKTpa aToMa BOJIOPO/A, €CTECTBEHHAS U HCKYCCTBEHHAs paliOaKTHBHOCTE;

- BIIQJICHUEC OCHOBOIIOJNATAIOMMMH (DH3UYECKUMU TOHATHAMH M BEIHYHHAMH,
XapaKTePH3YIOIINMH  (QU3MYECKHE TIPOLECCHl (CBS3aHHBIMH C MEXaHHMYECKHM
JBIDKCHHEM, B3aMMOJCHCTBHEM Tel, MEXaHHYECKHMMH KoJeOaHUSMH M BOJHAMU;
ATOMHO-MOJICKYJISIDHBIM _ CTPOCHHEM  BEIIECTBA,  TEIUIOBBIMU  NIPOLIECCAMH;
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- BIAJCTh HABBIKAMHU Y4EOHO-HCCIEOBATENBECKOW W TPOCKTHOM
JeATENFHOCTH, HABBIKAMH pa3pelieHus mpooiem;

- CIOCOOHOCTh W TOTOBHOCTH K CAMOCTOSTEIBHOMY MOHCKY
METOJIOB PEIICHUS MPAKTUYECKHX 3a/1a4, IPUMEHEHHUIO Pa3IHYHBIX
METO/IOB TTIO3HAHUS;

- OBIIAJICHUC BHJAMH JCITEIBHOCTH IO TOMYYCHHUIO HOBOTO
3HAHUS, €r0 HHTEPIPETALNH, TPEOOPA3OBAHUIO U MPUMEHEHHIO B
Pa3NUYHBIX Y4eOHBIX CUTYallUsX, B TOM YHCIIC MPU CO3JIAHUH
y4eOHBIX U COIIMAITBHBIX MPOCKTOB;

- (hopMHpOBaHKE HAYYHOTO TUIIA MBIIUICHHS, BIaJCHUE HAYYHOI
TEPMHUHONOTHEH, KITIOUCBBIMU MOHATHAMH U METOIAMU;

- craButh © (opMynHpoBaTh COOCTBEHHbIC 3a/Ja4d B
00pa30BaTeNIbHOM IEATETbHOCTH U KHU3HCHHBIX CHTYAIIUSX;

- BBIABISITH MPUYHHHO-CICACTBEHHBIC CBSI3H M aKTYaIU3UPOBATH
3ajiady, BBIIBUIATh THIIOTE3Y €€ PEUICHHs, HAXOIUTh apryMEHThI
JUTSL TOKA3aTeNbCTBA CBOMX YTBEPKICHHH, 3a/1aBaTh MapaMeTphl U
KPUTEPUH PEIICHHS;

- aHaJMN3UupoOBaTh TIIOTYYEHHBIE B XOAC PpEHICHHUSA 3adavn
PE3YynbTaThI, KPUTHYCCKH OLICHUBAThb nux JOCTOBCPHOCTD,
MPOrHO3UPOBATHL UBMEHEHUE B HOBBIX YCIIOBHUAX;

- JaBaTb OLUEHKY HOBBIM CUTYyallUAM, OLICHHBATH HpH06peTeHHbIﬁ
OIIBIT;

- OCYLICCTBISITH LIEJCHANPABICHHBIN MOKCK MIEPEHOCa CPEICTB U
CIOCO0O0B JIEUCTBHS B IPOPECCUOHATILHYIO CPEAY;

- YMETh MEPEHOCUTH 3HAHKS B [T03HABATEIBHYIO M NPAKTHYECKYIO
00IacTy KU3HEACITEILHOCTH;

- YMETh MHTETPHPOBaTh 3HAHUS U3 PA3HBIX IPESAMETHBIX 00IaCTeH;
- BBIJBUTATh HOBBIC H/CH, NPEIAraTh OPUTHHAIBHBIC OIXOIbI U
peleHus;

- CTaBUTH HPOOJIEMBI U 3a/a4H, JOMYCKAIOLINE aJbTepPHATHBHEIC
pereHus.

SIEKTPHYCCKIM H MarHUTHBIM TIOJISIMH, AIIEKTPUICCKAM TOKOM,
JJICKTPOMArHUTHBIMA ~KOJCOAHUSIMA W BOJHAMH; ONTHYCCKUIMH SBJICHUSMU;
KBaHTOBBIMU SIBJICHUSIMH, CTPOCHAEM aTOMa W aTOMHOTO SPa, PaJN0aKTUBHOCTHIO);
BJIQJICHIC OCHOBOITOJIATAIONIIMH aCTPOHOMHUYCCKUMHU TOHITHSIMH, TTO3BOJISFOIIAMHI
XapaKTepHU30BaTh MPOIECCHI, IPOUCXOIAIINE HAa 3BE3/1aX, B 3BE3JHBIX CUCTEMaX, B
MEKTAJIAKTHUCCKOW Ccpene; IBKCHHE HEOSCHBIX TN, D3BONIONUIO 3BE3] U
Bcenennoii;

- BJIAJICHAC 3aKOHOMEPHOCTSMH, 3aKOHAMH M TCOPUAMH (3aKOH BCEMHPHOTO
tarorenus, 1, II u 111 3akons! HetoToHa, 3aKOH COXpaHEHH MEXaHUUECKON SHEPTUH,
3aKOH COXpaHEHHS WMITYJIbCa, NPUHIMI CYICPIO3MIMU  CWI, TPUHIIMIT
PaBHOIPABHOCTH HHEPIMATBHBIX CHCTEM OTCUETA; MOJCKYISIPHO-KUHETHYECCKYIO
TEOPHIO CTPOCHHS BEIECTBA, Tra30BbIC 3aKOHBI, MEPBBIH 3aKOH TEPMOIMHAMUKH,
3aKOH COXpaHEeHUs AIEKTPUIECKOro 3apsa, 3akoH Kynona, 3akon OMa 1 yyacTka
nenu, 3akoH OMa J1j1sl IOJTHOM JIeKTpUUecKoi 1ienu, 3akoH J[xoyns - JleHna, 3akoH
JJICKTPOMArHUTHOM ~ WHAYKIUH,  3aKOH  COXPAaHCHWS  DJHEPIWH,  3aKOH
MPSIMOJIMHEMHOTO0 PAcHpOCTpaHEHUs] CBeTa, 3aKOH OTPaKEHUS CBETa, 3aKOH
MIPEOMIICHHS] CBETA; 3aKOH COXPAaHEHMs JHEPIUH, 3aKOH COXpPAHEHUs HMILYIbCa,
3aKOH COXpaHEHUs JIEKTPUUECKOTr0 3apsijia, 3aKOH COXPaHEHHUS MacCOBOI'0 YHCIa,
noctynatel bopa, 3aKOH paguoakTHBHOIO paclaja); YBEPEHHOE HCIIOIb30BaHHE
3aKOHOB U 3aKOHOMEPHOCTEH NMpH aHann3e GU3MYECKUX SBJICHUH U TPOIIECCOB.

- yMeHI/Ie y‘{I/ITI)IBaTI) rpaHvlibl MPUMCHCHUSA I/I3y"-IeHHI>IX d)I/ISI/I‘{eCKI/IX MO}IeHeﬁi
MaTepualibHasl TOYKa, MHEpIMalbHAs CHCTEMa OTCYETa, MACAIBHBIA Ta3; MOACIH
CTPOEHMS Ta30B, XHUIKOCTEW W TBEPIABIX TEJ, TOYECUHBIH 3JIEKTPUUYECKUM 3apsim,
saepHasi MOZAETh aToMa, HYKIOHHAas MOJENb AaTOMHOIO sipa TpPH pelieHun
(usnueckux 3amay.

- BJIaJICHHE OCHOBHBIMU METO/IaMH HAYYHOI'O O3HAHUS, UCTIOIb3yEeMbIMU B (DU3HUKE:
MPOBOJIUTH TpPSMbIE W KOCBEHHBIE W3MEpEeHUs] (U3MYECKUX BEIMYHMH, BBIOUpAs
ONTUMAJIBHBIA CIIOCOO W3MEPEHUs] W HCIONb3ysS H3BECTHBIE METOABI OICHKH
MOrPELIHOCTEH U3MEPEHUIt, IPOBOJUTH HCCIIEIOBAHUE 3aBUCUMOCTEH (PH3MIECKUX
BEIMYMH C HCIOJL30BAHUEM TMPSMBIX HM3MEPEHHH, OOBSCHATH IONYydCHHbBIE
Pe3yJIbTaThI, HCIIONb3Ysl (PU3NUECKHE TEOPHH, 3aKOHBI M TIOHSTHS, U JIETIaTh BHIBOJIBL;
coOuroaTh npaBmiia 6€30MacHoro Tpya Mpy MPOBEISHUN UCCISIOBAaHUN B paMKax
yueOHOTO SKCIHepUMEHTa M y4eOHO-HCCIIEAOBATEIBCKON  ESTENBHOCTH C
WCIIOJIb30BAaHIEM IH(POBBIX H3MEPHUTENBHBIX YCTPOWCTB H  J1aOOpaTOpHOTrO
o0opynoBaHus; CQOPMUPOBAHHOCTH MPEICTABICHUNA O METOAaX IONyICHUS
HAyYHBIX aCTPOHOMUYECKUX 3HAHUH.
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2. CTPYKTYPA U COJJEP)KAHUE OBIIEOBPA3OBATEJIbHOM JUCHUATIINHBI « DU3UKA»

2.1. O0beM AV CHUILTHHBI H BUABI Y4eOHOH padoThl

Bua yueOHoii padoThI Obbem B yacax
O0beM 00pazoBaTeIbHON MPOrpaMMbl JUCIHUNJIHHBI 180
B T.4.
OcHoBHOE cojiep:KaHne 68
BT. 4.:
TEOPETHYECKOE 00yUeHUE 58
J1a00paTOPHBIC 3aHATHS 4
Kontponbhas pabora 6
IpodeccnonaIbLHO-OPHEHTHPOBAHHOE COIepKaHUeE (CoepKaHue 60
MPUKJIATHOTO MOIYJIS)
BT. 4.:
TEOPETHYECKOE 00yUeHHE 26
MPAKTHYECKUE 3aHATHS 20
n1abopaTOpPHBIC 3aHATHUS 14
CamocrosiTeJibHast padoTa 38
KoucyabTanmun 4
IMpomexyrounas arrecranusi (1uddepeHITMPOBaHHBIN 3a4eT) 2

IIpome:xxyTouHas arTecTanus (IK3aMeH) 8




2.2. TemaTu4eckuii IJIaH u copep:xkanue ydeonoi pucuunaunsl OY /113 «@uznka»

HaumeHoBanue Conep:xanue yueOHOro MaTepuaJa, JabopaTopHblie padoThl M NPaAKTHYECKHE 3aAHATHS, CAMOCTOsITe/IbHAS padoTa Oo0bem ®opmupyemble
pa3esioB U TeM 00y4aoIMXCcsi, HHANBUAYAIbHbIN NPOEKT (eciu npedycmompeno) 4aCoB KOMIIETCHIMH
1 2 3 4
Beenenue. Conep:xanue yueOHOr0 MaTepuajia:
®Du3uKa u METObI 1 | ®usuka — pyHaamMeHTaJbHasi HayKa 0 MpUpo/e OK 03
HAYYHOT'0 MO3HAHUS EcrecTBeHHO-HayYHBII METOJ] TIO3HAHUS, €T0 BO3MOXKHOCTH U I'PAHMIBI IPUMEHUMOCTH. DKCIIEPUMEHT M TEOPHs B OK 05
npoliecce Mo3HaHus Mpupoasl. MonenpoBaHne (GU3MUECKUX SBICHHH U IPOIECCOB. Poib sKcriepuMenTa 1 Teopun
B TIpoliecce IMO3HaHWs npupoabl. Puzmyeckas BenuynHa. Du3nyeckne 3aKoHBL. ['paHUIBI MTPUMEHUMOCTH
¢usmuecknx 3akoHOB U Teopuid. [TpuHnun coorBetcTBus. [ToHsiTHE O Qu3Myeckol kapTuHe Mupa. [lorpemHocTu
u3MepeHuil pu3nueckux BenuunH. 3HaueHne gpusnku npu ocBoennu crenuansHoctu 08.02.00.
CamocTosiTesqibHas padoTa odyuaromerocs Nel:
| HpO‘-II/ITaTB TEKCT y‘IC6HI/IKa, 3aIlI0JIHUTH Ta6m/my, PEUINTD 3a/1a4y, BBITIOJIHUTH NPAKTHYCCKOC 3aJaHNE.
Pa3nea 1. Mexanuka 20
Tema 1.1 Cojnep:xaHue yueOHOro MaTepuasia: OK 01
OCHOBBI KMHEMATUKH 2 | OcHoBHbIE IOHSITHSI KHHEMAaTHKH. PaBHOMepHOe npsiMosinHeiiHOe TBHKEHHEe OK 02
MexaHuueckoe JBH)KEHHE U ero BHIbl. MatepuaibHas Touka. CKajsipHble U BEKTOpPHbIC (pU3MYECKHe BEIUUUHBI. OK 04
OTHOCHTENBHOCTh MexaHu4eckoro apmwxenus. Cucrema orcyera. [Ipuniun otHocutenbHocTH [anues. CriocoOst OK 05
omucanus ABkeHHUA. Tpaektopus. Ilyts. [lepememenne. PaBHoMepHoe mpsimonuHeiiHOe nBMkeHHe. CKOPOCTb. OK 07
YpaBHeHue ABrKeHHs. MTHOBEHHAs M CPEIHSAS CKOPOCTH. MK 1.1
CamocrosiTeibHas paboTa ofyuaromerocs Ne: IK 1.2
[IpounTaTh TEKCT yueOHMKA, OTBETUTH HA BONPOCH naparpados, BEIIOIHUTE TECThl, PEINTh 3a1a4H. 1K 2.1
3 | PaBHOycKopeHHOe NMpsIMOJIMHeliHOe ABUKeHHe. PaBHOMepHOe ABMKeHHE M0 OKPYKHOCTH EE i;

VYckopenue. lIpsaMonuHeWHOE NBUKEHUE C IOCTOSHHBIM YCKOPEHHEM. [IBMKEHHE C MOCTOSIHHBIM YCKOPEHHEM
cBOOO/IHOT O MajeHust. PaBHOMEpHOE IBIM)KEHHE TOUKHU MO OKPYXHOCTH, YIJIOBas CKOpOCTb. LleHTpocTpemMuTenbpHOe
yckopeHue. Kuaemartrka abCcomOTHO TBEPAOro Tena.

CamocTosiTeJibHas padoTa odyuyaronierocsi Ne3:

| TIpounTaTh TeKCT yueGHUKA, OTBETHTh HA BOIPOCH! NaparpahoB, BHIIOMHHTE TECTh, PELINTh 3a1aUH.

Tema 1.2.
OCHOBBI JUHAMHUKHA

Conep:kaHue y4eGHOro MaTepuaJa:

4

3akonnl HeloToHa

OcnoBHas 3agada auHamukn. Cua. Macca. 3akorbl MexaHuku Hetorona. Cuisl B ipupozae. Cuiia TSDKECTH U CHITa
BCEMHUPHOT0 TATOTEHUS. 3aKOH BCEMHUPHOTO TATOTeHUs. [lepBast kocMudeckast CKOpocTh. JBIDKEHHE ITaHET U MaJIbIX
Ten ConmneuHoi cucreMbl. Bec. HeBecomocTs.

CamocTosiTeibHAs padoTa odyuaromerocs Neq:

[TpounTaTh TEKCT yueOHMKA, OTBETUTH HAa BOMPOCHI aparpad)os, BHIMOIHUT TECTHI, PEIINTh 3aJaUH.

Cuasl ynpyroctu. CWibl TpeHUst
Hedopmanus. 3axon ['yka. Crnel ynpyroctu. Crtsl TpeHusL. [IlpruMeHeHNe B CIICIHATbHOCTH.
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CamocrosiTesqibHas padoTa odyuaromerocs NeS:

| HpoanaT}, TCKCT y‘le6HI/IKa, OTBCTUTH Ha BOIIPOCHI Haparpa(bOB, BBITIOJIHUTB TCCThI, pCHINTL 3a1a4H.

Tema 1.3
3aKOHBI

COXpaHCHHUA B

MCXAaHHKEC

Conep:xaHue y4eGHOro MaTepuaJa:

6 | HmMmyabc. Pagora. MomHocTh. JHeprusi. 3aKoH COXpaHEHUsI YHEPTHH

WNmnynse Tena. Vmmynbe cumbl. 3aKOH COXpaHEHWs] MMIynbca. PeakTMBHOE ABIXeHHe. MexaHudeckas padora.
PaGora cuibl TsKecTH WM cwiibl ynpyroctu. KoHcepBaTHBHBIE CHiIbl. MexaHudeckass MOIIHOCTh. KuHermueckas
sHeprus. IloreHnmanpHast SHeprus. 3aKOH COXpaHEeHUsI MEXaHUIEeCKOW SHEPTUH.

CamocTosiTesqibHas padoTa odyuyaromerocs Ne6:

HpO‘{I/ITaTI: TCKCT y‘le6HI/IKa, OTBCTUTH Ha BOIIPOCHI naparpa(bOB, BBITIOJIHUTH TCCTHI, PCHINTL 3a/1a4H.

7 | IlpuMeHeHHe 3aKOHOB COXPaHEHMSI

Hcnonp3oBaHre 3aKOHOB MEXAaHUKH ISl OOBSICHEHHS JBIDKCHUS HEOECHBIX TeN W Uil Pa3BHTHA KOCMHYECKHX
UCCIIEIOBaHUM, TpPaHUIBI TNPUMEHHUMOCTH KJIACCHUECKOW MeXaHUKH. JlMHaMuKa BpallaTeIbHOTO JBIKEHUS
abCOIIOTHO TBEPJOTO Tena.

CamocTrosiTesibHas padoTa odyuyawouierocsi Ne7:

| [TpounTath TEKCT yueOHHMKA, OTBETUTh Ha BONPOCKHI NaparpadoB, BHIIOIHHUTh TECT, PEIIUTh 33/1a4H.

HpaKanecxne, naﬁopaTopmﬂe SAHATHSA:

8 | ITP 1 Pemienue 3aa4 ¢ npodeccnoHaIbHOM HANPABISHHOCTHIO 10 TEMaM pasjienia «MexaHHuKay 2
Paznes 2. MoJiekyasipaasi Gu3MKa ¥ TEPMOAMHAMUKA 31
Tema 2.1. OcHOBHI Conep:kanue y4eOGHOI0 MaTepuaJa: OK 01
MOTIEKYIAPHO - 9 | OcHOBBI MOJICKYISIPHO-KHHETHYECKO Teopuu OK 02
KMHETHYECKON TEOPUU OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETHUECKOM Teopun. Pazmepsl u Macca MONeKyln U aTroMoB. bpoyHoBckoe OK 03
nBrKeHne. CUIbl U SHEPTUs MEXMONIEKYIIPHOro B3amMosieiicTBus. CTpoeHne ra3o00pa3HbIX, JKUAKUX U TBEPABIX OK 04
ten. MneansHelii ra3. Jlapnenue raza. OCHOBHOE YpaBHEHHE MOJICKYJISIPHO-KHHETHYECKOW TEOPHUHU T'a30B. OK 05
CamocTosTe1bHast pafoTa o0yyaomuxcs Ne§: OK 07
[IpounTaTh TEKCT yueOHMKA, OTBETUTH HA BONPOCH! naparpagos, BEIIOIHUTH TECThl, PELINTh 3a1a4H. K 1.1
10 | Temneparypa. Uneanbuslii ra3. MU3onpoueccot 1K 1.2
Temnepatypa u ee n3Mepenue. TepMonuHamMHuueckas IIKajga TeMIeEpaTypbl. AOCOIIOTHBIA HyNb TEMIIEpaTyphI. 1K 2.1
Temnepatypa 3Be31. CKOpOCTH IBIDKEHUS MOJNEKYI M MX M3MEpeHHe. YpaBHEHHE COCTOSHHSA HIEaIbHOrO rasa. 11K 3.3
U3zompoueccrl u ux rpaduku. ['a3oBbie 3akoHbl. MossipHast ra30Basi HOCTOSTHHAS. 11K 4.2
CamocTosiTejibHasi padoTa o0yyarmmxcs Ne9:
| TIpounTaTh TeKCT yueGHUKA, OTBETHTH HA BONPOCH! HaparpadoB, BHIIONHUTS TECThI, PEUIHTh 3a1aUH.
IIpakTHyeckue, JadopaToOpHble 3aHATH:
11 | JIP 1 OneiTHas npoBepka 3akoHa I'eii-Jlroccaka 2

Tema 2.2. OCHOBEI
TEPMOJMHAMUKH

Conep:kaHue yu4eGHOro MaTepuaJa:

12 | OcHOBHBbIE MON0KEHUS TEPMOIUHAMHKH
BHyTpeHHss 3HEprUs cucTeMbl. BHYTpeHHsII SHEprus uaeanbHoro rasa. Pabora u temiora kak GoOpMbl Hepeaadn
sHepruu. TemroeMKocTb. Y IenbHas TeII0eMKOCTh. KommdaecTBo TeIoTh. Y paBHEHHE TEIIOBOro OaaHca.

CamocTosiTesibHasi padoTa o0yuarommuxcsi Nel(:

[TpounTaTh TEKCT yueOHMKA, OTBETUTH HAa BOMPOCHI aparpad)os, BHIMOIHUT TECTHI, PEIINTh 3aJaUH.

13 | 3akoHbI TEPMOAMHAMUKHI
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| HepBoe Ha4aJ0 TCPMOANHAMUKU. A,HPIa6aTHI)II>'I rnpomnecc. BTOpOC Ha4aJI0 TCPMOJANHAMUKU.

CamocrosiTenbHast padoTa o0y4yarommuxcst Nell:

HpoanaT}, TCKCT y‘le6HI/IKa, OTBCTUTH Ha BOIIPOCHI naparpa(bOB, BBITIOJIHUTB TCCThI, pCHINTL 3a1a4H.

14 | TemuroBble MammHbI. OXpaHa MPHPOIbI

IIpunnun nedictBust TeroBod mammbbl. TersoBele aBuratenu. KIIJ[ TteroBoro nsurarens. XoJdoJuiibHbIE
MamuHbel. OXpaHa IpupoJibl.

CamocTosiTenbHas padoTa odydyarommxcst Nel2:

| HpO‘{I/ITaTB TCKCT y‘le6HI/IKa, OTBCTUTH Ha BOIIPOCHI naparpa(bOB, BBITIOJIHUTH TECT, pCIINTH 3aJ1a4uu.

IIpakTHyeckue, 1a00paTOpHbIE 3aHATHS:

15 |IIP 2 Pemenne 3amay ¢ nOpodecCHOHANTBHON HampaBieHHOCTRIO 1o TemaM «OcHoBbl MKT. OcHOBBI

TEPMOJAMHAMUKI 2
Tema 2.3. Arperatabie | Comep:kaHue y4eOHOro MaTepuaJia:
COCTOSIHMSI BELECTBA U 16 | CaoiicTBa nmapa. CBoiicTBa ;KHAKOCTH
(da3oBbie Hcnapenue u koHAeHCaIws. HachIICHHBIN Map U ero CBOWCTBA. AOCOTIOTHAS M OTHOCHTEIBHAS BIIAYKHOCTh BO3TyXa.
HIepPEX OJIbI [TpuOops! AJ1st onpesieNieHnst BIaKHOCTH Bo3yxa. Touka pockl. Kunenue. 3aBUCHMOCTD TeMIIEpaTyphbl KUIIEHHUS OT
naBneHus. Kputuueckoe cocTOsiHME — BemlecTBa. XapaKTEPUCTUKA KHJIKOTO COCTOSIHMSI  BEIIECTBA.
IToBEpXHOCTHBIM CIION MKUAKOCTH. DHEPrusi IOBEPXHOCTHOro ciod. bmwkHuil nopsnok. IloBepxHocTHOE
HaTsbkeHue. CvaurBaHue. SIBIEHUS HA TPAHUIE )KUJIKOCTH C TBEPABIM TesioM. Kanusuisipuele siBieHus.
CamocTosiTesqibHasg padoTa odyuarommuxcst Nel3:
| TIpounTath TeKCT yueGHIKA, OTBETHTH HA BOMPOCK! MAparpadoB, BEIIOTHATE TECT, PEITHTh 3a1a4UH.
IIpakTHyeckue, JadopaTopHble 3aHITHS:
17 | JIP 2 3MepeHue BIa>KHOCTH BO3yXa 2
18 | CgoiicTBa TBepaOro Teja
XapakTepuCTHKa TBEPAOTO COCTOSHUSA BelecTBa. Kpucranmmaeckue u amop¢Hble Tena. YIpyrue CBoHCTBa TBEPABIX
ten. 3akon ['yka. Mexanuueckue cBoMcCTBa TBepubiX Tell. [lmacruueckas (ocrarouHas) nedopmanms. TeroBoe
pacuiMpeHre TBepAbIX Tenm M xuakocteil. Kosdduument nuneitnoro pacmupenus. Koadduimenr odowémuoro
pacuMpeHusa. Y4eT pacIuupeHust B TexHHKe. lInmaBneHue. YienbHas TemoTa IuaBieHus. Kpucrammusarms.
[pakTHueckoe MprUMeHeHHe B IIOBCEAHEBHOM )KU3HN (PM3MYECKUX 3HAHUU O CBOMCTBAX ra30B, )KUJIKOCTEH U TBEPABIX
Tell.
CamocTtosiTejibHasi pa6oTa odyyarmmuxcs Nel4:
| TIpounTaTh TeKCT yueGHUKA, OTBETHThH HA BOIPOCH! NaparpadoB, BHIIOMHHT TECT, PELINTh 3a1aUH.
IIpakTHyeckue, JadopaTopHble 3aHATH:
19 | IIP 3 Pemrenne 3amau ¢ npogecCHOHANIBHON HANpPaBICHHOCTBIO MO TeMe «ArperaTtHble COCTOSHHS BEIIECTBA U 2
(hazoBBIC TIEPEXOIBD)
KoHTpoabHbIe padoThI:
20 | KonTtposabhas padora Nel no pazneny «MonekynsipHas pr3uKa ¥ TEPMOIAUHAMHUKA»
Pa3nea 3. DiieKTpoanHaAMHUKA 57
Tema 3.1. Conep:xaHue yueOGHOro MaTepuaJa: OK 01
DNEeKTPUIECKOe TIoNIe 21 | 3akon Kysiona. DiekTpuyieckoe moJie OK 02
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OneKTpuYecKue 3apsabl. OJIEMEHTapHBIA JJIEKTpUYECKUI 3apsan. 3akoH coXpaHeHHs 3apsaa. 3akoH Kymona.
OnekTpuueckass IOCTOSHHasd. OJeKTpuueckoe Imone. HampsokeHHOCTh snekTpudeckoro mnons.  IlpuHinum
CyNEpIO3ULUHU HOJIEH.

CamocTosiTesibHasi padoTa odyuarommxcst Nel5:

HpO‘{I/ITaTI: TCKCT y‘le6HI/IKa, OTBCTUTH Ha BOIIPOCHI naparpa(bOB, BBITIOJIHUTH TCCTHI, PpCHINTL 3a/1a4H.

22

IMpoBoanuku u quziekTpuku. [lorennnan. HanpsiszkeHHOCTH

[IpOBOTHUKY B 3JCKTPUUCCKOM TONE. JIUIICKTPUKH B JCKTpUIecKoM Tone. [lonspu3anus TuaaeKTpukoB. Padora
CHJI 3neKTpocTatudeckoro nois. Ilorennuan. PasHocts noreHmanos. CBsA3b MeX Ty HAPSKEHHOCTBIO U Pa3HOCTHIO
MIOTEHIIMAJIOB AIEKTPUYECKOro MoJsl.

CamocTosiTesibHasi padoTa odyuarommxcsi Nel6:

HpO‘II/ITaTB TCKCT y‘Ie6HI/IKa, OTBCTUTH HAa BOITPOCHI r[aparpa(bOB, BBITIOJITHUTB TCCThI, pCHINTL 3aJa4H.

23 | DuextpoemkocTb. Konnencaropst
Onextpoemkoctb. Exqununs! anekrpoemkoct. Konnencatopsl. CoenrHeHNE KOHICHCATOPOB B Gatapero. DHeprus
3apsDKCHHOTO KOHJGHCATopa. DHEPrHs 3IEKTPUYECKOro mons. [IpuMeHeHre KOHICHCATOPOB.

ITpakTHYeCcKHUe, Ta00PATOPHbIE 3AHITHS:

24 | JIP 3 Omnpenenenue 3JeKTPUIECKOM eMKOCTH KOHJICHCATOPOB

Hpalcanecmle, naﬁopaTopHme 3AHATHUA:

25 | IIP 4 Pemenvie 3a1a4 ¢ npodhecCHOHATBHOM HANPABICHHOCTHIO M0 TeMe « DJIEKTPUIECKOE TOJIE

Tema 3.2. 3aK0oHEBI
IIOCTOAHHOI'O TOKA

Cojep:xaHue yue0HOro MaTepuaJia:

26

duekTpHyecKuil TOK. 3akoH OMa U1l y4acTKa HelH. DJIeKTPHIeCKoe CONPOTHBJICHUE

VYcnoBus, HEOOXOMUMBIE U1 BOSHUKHOBEHHUS U MOIICPKAHUS IIEKTPUUecKoro Toka. Cuila ToKa ¥ INIOTHOCTh TOKA.
3akoH OMa Ui ydacTKa LenH. 3aBUCUMOCTb 3JIEKTPUYECKOTO CONPOTHUBIICHUS OT MaTepuala, JUIMHbI U IIOMand
HOMEPEYHOro CEUCHUs MPOBOIHUKA. 3aBUCUMOCTb JIEKTPHUECKOT0 COIPOTHBIICHHUS TPOBOAHUKOB OT TEMIIEPATYpBHI.
TemnepaTypHblii KO3 QHILHEHT conpoTuBIeHUsL. CBEpXIPOBOIUMOCTb.

Cam

ocTosiTeIbHAsA padoTa odoyuyarommxcst Nel7:

[IpounTaTh TEKCT yueOHHUKA, OTBETUTH HA BOIPOCH Maparpados, BEIIOIHUTE TECTHl, PEHINTh 3aJa4H.

27

Pa0ora 1 MOIHOCTH dJ1eKTpHYecKoro Toka. 3akoH /xkoys-Jlenna. I/IC. 3akon Oma 115 MOTHOI Henu
PaboTa 1 MOIIHOCTE MMOCTOSTHHOTO TOKa. TemoBoe aAelicTBie Toka. 3akoH J[oymnsa-JleHma. DIeKTpOaBIDKYIAs CHIla
HUCTOYHMKA TOKA. 3akoH OMa IS IOJIHOM IIEMH.

Cam

0CTOsITeIbHAsI padoTa ooy4yarommuxcst Nel8:

| TIpounTaTh TeKCT yueGHUKA, OTBETHThH HA BOIPOCH! HAparpadoB, BHIIONHHTS TECTbI, PEIINTh 3a1aUH.

IIpakTHyeckue, 1a00paTOPHbIE 3aHITHI:

28 | JIP 4 Onpenenenne 3/1C u BHyTPEHHETO CONPOTHUBICHHS HCTOYHHUKA TOKA

29 | DaeKkTpHYecKHe HeNH MOCTOSHHOI0 TOKA
Onexrprueckue nend. [lapasensHoe 1 OCIe0BaTebHOE COeIMHEHUE TPOBOTHUKOB. 3akoHbI Kupxroda s y3na.
CoenuHEeHNE HCTOYHUKOB AIIEKTPUIECKOI SHEprHH B OaTapero.

CamocTosiTesibHasi padoTa ody4arommxcs Nel9:

[TpounTaTh TEKCT yueOHMKA, OTBETUTH HAa BOMPOCHI Maparpad)os, BHIOIHUTH TECT, PEIINTD 3aJaUH.

IIpakTHYecKue, J1aGOpaTOPHBIE 3AHATHS:

30 |

JIP 5 M3yueHue 3aKOHOB MOCJIE0BATENILHOTO U NAPAIUIENBHOIO COEAMHEHUH TPOBOAHUKOB

OK 03
OK 04
OK 05
OK 07
K 1.1
K 1.2
IK 2.1
K 3.3
1K 4.2
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| IIP 5 Pemenue 3ajga4d C HpO(beCCPIOHaJILHOﬁ HAIIpaBJCHHOCTHIO IO TEMC «3aKOHBI IOCTOSHHOI'O TOKa

Tema 3.3.
DIIEKTPUIECKUI TOK B
Pa3ITUYHBIX Cpeaax

Coaep:xanue yueOHOr0 MaTepuaJja:

32

DJIeKTPUYECKH TOK B MeTAJLIAX, YJIEKTPOJINTAX, ra3ax, BaKyyme
ONeKTpoHHAsl TEOPHs MPOBOAMMOCTU METAJIOB. DIEKTPONH3. 3aKoH lekTponusa dapajes. DIeKTpOXUMHIECKUN
SKBMBAJICHT. BuJibl ra3oBbIX pa3psnoB. TepMoanekTpoHHas smuccus. [lnaszma.

CamocTosiTesibHasi padoTa odyuarommxcst Ne20:

HpO‘{I/ITaTI: TCKCT y‘le6HI/IKa, OTBCTUTH Ha BOIIPOCHI naparpa(bOB, BBITIOJIHUTH TCCTHI, PCHINTL 3a/1a4H.

33

JIeKTPUYECKHIl TOK B MOJYNPOBOJHUKAX
[onynpoBoguuku. CoOCTBEHHas W MpUMECHas MPOBOAMMOCTH. P-n mepexox. [IpuMeHeHHMe MONTYNIpPOBOTHHUKOB.
[onynpoBoJHUKOBBIE IPUOOPHI.

CamocTosiTesibHasi padoTa odyuarommxcst Ne21:

| HpO‘II/ITaTB TCKCT y‘Ie6HI/IKa, OTBCTUTH Ha BOIIPOCHI naparpa(bOB, BBITIOJIHUTH TECT, pCIINTH 3aJ1a4uu.

IIpakTnuyeckue, 1a00paTOpHbIE 3AHATHS:

34

| IIP 6 Pemenue 3a1a4 ¢ npod)ecCHOHANBHON HANPABICHHOCTHIO 110 TeMe « DJIEKTPUYECKUH TOK B Pa3IMYHBIX Cpeax»

KoHTpoJibHbIe pa0oThI:

35

| KonTposasHasi padoTa Ne2 no remam paziena «DJISKTPOIMHAMHUKA

Tema 3.4. Marautnoe
mojie

CojepixaHue yue0HOro MaTepuaJia:

36

MarnutHoe noJie. IIpaBuio 0ypaBunka. Cuiia Amnepa. [IpaBuio neBoii pykn

Bekrop MHAyKUMM MarHutHoro nojs. HanpsbkeHHOCTe MarHutHoro nons. JlelcTBHE€ MarHUTHOIO IO Ha
PAMOJTMHEWHBIN MPOBOAHUK C TOKOM. B3aumoneiictBue Tokos. Cuia Ammepa. [lpumenenue cunel Amnepa. Pa6ora
IO NEPEMEIICHUIO IPOBOJAHUKA C TOKOM B MArHUTHOM IIOJIE.

CamocTosiTesibHasi padoTa o0y4yaromuxcst Ne22:

[IpounTaTh TEKCT yueOHHUKA, OTBETUTH HA BOMPOCH! aparpagoB, BEINOIHUTH TECT, PELUINTD 3a1auH.

37

Cuaa Jlopenna. MarHuTHble cBolicTBa BellecTBa. MarHuTHble OypHu

JleiicTBHEe MarHUTHOTO IOJISL HA ABIXKYIMiics 3apan. Cuna Jlopenna. Ilpumenenne cunel Jlopenna. Onpenenenne
yIENbHOTO 3apsiia. MarHUTHBIE CBOWCTBa BemlecTBa. MarHuTHas npoHunaeMocTb. CoNHEYHas aKTHBHOCTh H €&
BJIMsAHUE Ha 3eMJIr0. MarHUTHBIE OYpH.

CamocTosiTesIbHasi padoTa ody4yaromuxcs Ne23:

| TIpounTaTh TeKCT yueGHUKA, OTBETHThH HA BOIPOCH! NaparpahoB, BHIIOMHHT TECT, PELINTh 3a1aUH.

IIpakTHyeckue, 1a00paTOpHbIE 3aHITHI:

38

| IIP 7 Pemenue 3a1a4 ¢ npodecCHOHATbHON HAIPABICHHOCTHIO M0 TeMe «MarHuTHoe mone»

Tema 3.5.
DneKTpOMarHuTHAS
HUHIYKIUS

Conep:kaHue yu4eGHOro MaTepuaJa:

39

JJjieKTpOMarHuTHasA MHAYKIUA. MarautHelii norok. [IpaBuio Jlenua
SIBieHME 3TEKTPOMArHUTHON HHAYKIIMHA. MarHuTHeIH OTOK. [IpaBmio JIeHmna. 3aKoH 3IIeKTpOMarHUTHOM HHAYKIIHH.
BuxpeBoe aneKTprdIecKoe mose.

CamocTosiTesibHasi padoTa o0yuarommuxcs: Ne24:

| TIpounTath TeKCT yueGHUKA, OTBETHThH HA BOIPOCH! NaparpahoB, BHITOMHHTH TECTh, PELINTh 3a1aUH.

IIpakTHYecKue, J1aGOpaTOPHBIE 3AHATHI:

40

JIP 6 VccrnemoBaHue SIBJICHHUS DIICKTPOMATHATHONW MHIYKIIHN

41

Camounaykuusi. UHIYKTHBHOCTb.
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SHC WHAYKIIUA B JIBWXKXYIIUXCS MPOBOAHUKAX. SIBneHue CaMOMHAYKIHWH. I/IHJ_'[yKTI/IBHOCTB. 9H€pFI/IH MAar"guTHOI'O
1oJs1 ToKa. B3aumMocBsI3b QJICKTPHUYICCKUX U MAIrHUTHBIX TIOJICH. 3J'I€KTpOMaFHI/ITHOC I10JI¢C.

CamocTosiTesibHasi padoTa odyuarommxcst Ne25:

| HpoanaT}, TCKCT y‘le6HI/IKa, OTBCTUTH Ha BOIIPOCHI Haparpa(bOB, BBITIOJIHUTH TCCThI, PCHINTL 3a/1a4H.

IIpakTnyeckue, 1a00paTOpHbIE 3aAHATHS:

42 | IIP 8 Pemenue 3a1a4 ¢ nmpodecCHOHaIbHON HAIPABIEHHOCTHIO 10 TeMe « DJIEKTPOMArHUTHAS! HHAYKIUSY 2
KonTponbsubie padoThbI:
43 | JAuddepennpoBannblii 3a4et
Paznen 4. Koe6anus u BOJTHBI 18
Tema 4.1. Cojnep:xkanue yueOHOr0 MaTepuajia: OK 01
Mexanuyeckue 44 | Tapmonnueckue konebanus.. Koaedarenbubie cucteMbl. Mexannyeckue Kojiebanus OK 02
KoJIEOaHUS U BOJIHBI KonebarensHoe nemxenue. ['apmonmueckue koneOanus. CBOOOIHBIC MexaHMYeckune Konebanus. [IpeBparieHue OK 04
SHEPIUu MpHU KojedaTeNbHOM JBMKeHHH. CBOOOMHBIC 3aTyXaloIMe MEXaHHYECKHe KoieOanus. MaTteMaTndecKuit OK 05
MasTHUK. [Ipy>KMHHBIN MasSTHUK. BeIHYXIeHHBIC MeXaHUYeCKue KoleOanus. Pe3onanc. [lonepevnbie v po10bHBIS OK 07
BOJIHbIL. XapaKTEPUCTUKHU BOJIHBI. 3BYKOBbIE BOJIHBI. YJIBTPa3BYK U €r0 IPUMEHEHHE. IK 1.1
CamocrosiTeibHas pa6oTa o6y4aoummxcs Ne26: 1K 1.2
| TIpounTath TekcT yueGHUKA, OTBETHTH HA BOIPOCH! NaparpadoB, PELIHTh 3a1a4. K 2.1
Tema 4.2. Cojnep:xanue yueOHOro MaTepuajia: K 3.3
DNeKTpOMarHUTHbIE 45 | DuexkTpoMaruuTHble Kose6anus. @opmysa Tomcona K 4.2
KoJeOaHNs U BOTHBI CBoOoHbIE DJIEKTPOMArHUTHBIE KoneOaHus. [IpeBpaiienue sHepruu B KoiebaTelibHOM KOHType. dopmyia
TomMcona. 3aTyxarome JJIEKTpOMarHuTHbIE KoneOaHus. ['eHepaTop HE3aTyXaromUX 3JIEKTPOMAarHUTHBIX
kojeOaHuii. BbIHYXIIEHHbIE JJeKTpuueckue konebanusi. IlepeMeHHblii TOk. ['eHepaTop mNEpEMEHHOro TOKA.
EMKOCTHOE M WHIYKTUBHOE COIPOTHBIICHUS MEPEMEHHOTO TOKa. AKTHBHOE cOnpoTHBIeHHE. 3akoH Oma yis
AIEKTPUUECKOH 1IeMTH NePEMEHHOTO TOKa.
CamocTosiTesibHasi padoTa o0yyarmmuxcs Ne27:
[IpountaTh TEKCT yueOHUKA, OTBETUTh HA BOMPOCHI naparpadoB, BHIMOIHUTH TECT, PELIUTh 3a/Ia4uH.
46 | IlepeMeHHBIH TOK
PaboTa 1 MOITHOCTh IepeMEHHOr0 TOKa. Pe3oHaHC B 3ekTpuyueckoi 1ienu. ToKM BRICOKOM YaCTOTHL.
47 | I'enepatopbl. TpancopmaTopsbl. DjeKTPOIHEPrus
[Nonyuenue, mepenava W pacrpelesieHue 3JIeKTpodHepruu. [IpoMblliuieHHbIe TeHepaTtopbl. TpaHchopMaTOpBL.
Jlunuu snexTponepenay.
CamocTosiTesibHasi padoTa ooy4yarommuxcst Ne28:
| TIpounTath TekcT yueGHUKA, OTBETUTH HA BOMPOCHI MaparpadoB, PENIUTh 3a1aU.
IIpakTHyeckue, 1a00paTOPHbIE 3aHATHSI:
48 | JIP 7 U3yuyenue paboThl TpaHchopMaTopa 2
49 | DaeKTPOMATHUTHOE T0Jie. DJIeKTPOMATHUTHBIE BOJIHBI. [I[puMeHeHe 3JIeKTPOMATHUTHBIX BOJTH

DJEeKTPOMAarHUTHOE IMOJIe KaK OCOOBIH BHI MaTepuH. DJICKTPOMAarHUTHbIE BOJMHBL CBOWCTBA 3JIEKTPOMAarHUTHBIX
BorrH. Bubpatop ['epma. OTKpEITEI KoieOaTenpHbI KOHTYp. M300perenue pammo A.C. ITomoseim. IlonsTHE O

paauocssi3u. [punimn pagrocss3u. [IpuMeHeHne 31eKTPOMarHUTHBIX BOJTH.

CamocrosiTesibHasi padoTa o0y4arommxcs Ne29:
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| HpO‘lI/ITaTL TCKCT y‘le6HI/IKa, OTBCTUTH Ha BOMIPOCHI naparpa(bOB, BBITIOJIHUTH TCCTHI.

IIpakTnyeckue, 1a00paTOpHbIC 3aAHATHUSI:

50 | IIP 9 Pemenne 3a1a4 ¢ nmpodecCHOHATRHON HaPaBJIEHHOCTHIO 110 TeMaM paszzaena «KonebaHus v BOIHBI». 2
Paszgen 5. Onruka 19
Tema S.1 Ilpupona Conep:xanue y4eOHOI0 MaTepuaJa: OK 01
cBeTa 51 | CkopocThb cBeTa. 3aKOHBI CBETA OK 02
Toueunslii mcroyHuk cBera. CKOPOCTh PACIPOCTPAHEHWS CBETA. 3aKOHBI OTPaKEHHsS M IIPEIOMJICHHUS CBETA. OK 04
Conneunsle U TyHHbIe 3aTMeHus. [Ipunnun Irolirenca. IlonHoe oTpakenue. OK 05
IpakTHYecKHE, Ta00PATOPHBIE 3AHATHS: K 1.1
52 | JIP 8 Onpenenenre NoKa3artens OpeloMIeHHs CTEKIa 2 IK 1.2
53 | JIunzpl. OnTHYeckne MpuOOPHI 1K 2.1
JIunzsel. [Toctpoenne n3obpakeHus B inH3ax. Mopmyna TOHKOM JIMH3BL. YBENUUeHNE JTIMH3BL. [ J1a3 Kak onTHyeckas 1K 3.3
cucrema. Onrryeckue nprbopsl. Teneckonbl. Cuita cBeta. OcBemEHHOCTh. 3aKOHBI OCBEIEHHOCTH. 1K 4.2
CamocTosiTesibHasi padoTa odyuarommxcst Ne30:
| [TpounTath TEKCT yueOHHKA, OTBETUTH Ha BONPOCKI Naparpad)oB, BHIOIHUTh TECT, PELIUTh 3aJIa4H.
IlpakTHyeckue, 1aGopaTOpHbIE 3aHATHS:
54 | ITP 10 Pemrenue 3a1a4 ¢ npodeccroHabHON HanpaBJIeHHOCTBIO 1o Teme «IIpupona cBeray. 2
Tema 5.2. BonHOBBIE Conep:kaHue y4eOHOIr0 MaTepuaJa:
CBOWCTBA CBETa 55 | Uurepdepennus cera. Judppaxnus ceera. Ilossipuzanus cBera
Wnrepdepenuns ceera. KorepeHTHOCTH cBETOBBIX Ny4eil. IHTepdepenus B ToHkux mieHkax. Konbua HbroToHa.
Hcnone3oBanue uHTEpdepeHIn B Hayke U TexHuke. [udpaxuums ceera. Judpakius Ha menu B napajuieiabHBIX
nydax. Judpaxkumonnas pemerka. [lomspusanus mnomepeunsix BonH. [lomsipusanus cBera.  [IBoitHoe
nydenpenomieHue. Ionspoungsl.
56 | ducnepcus cBera. Buasl ciekTpoB. PeHTreHoBcKkHe J1yun
Hucniepcust cera. Bugsl wm3nydenuit. Bugsl cnektpoB. Crnektpsl wucmyckaHus. CHIEKTpbI MOTJIOIIECHHS.
CnextpanbHblil ananus. CrieKTpajbHble KIacchl 3Be31. YbTpaduoneroBoe m3nydenue. MappakpacHoe n3mydeHue.
Pentrenosckue nyuu. Mx mpupona u cBorictsa. IlIkasia 3€KTpOMarHUTHBIX U3J1y4EHUH.
CamocTosiTejibHast pa6oTa odyyarmmxcs Ne31:
| TIpounTaTh TeKCT yueGHUKA, OTBETUTh HA BOIPOCH! NAparpadoB, BHIIONHUTS TECT, PEUIMTh 3a1aUH.
IIpakTHyeckue, JabopaTopHble 3aHATH:
57 | JIP 9 HabmrogeHne CIUTOIIHOTO ¥ IMHEWYaTOr0 CIEKTPOB. 2
Tema 5.3. Conep:xkaHue y4e0HOro MaTepuaja:
CnenmanbHas Teopus 58 | Hoctyaarsl A. JiiHmTeiina. PesiTuBHCTCKAs IMHAMHMKA
OTHOCHUTEIIbHOCTH JIBIKEHHE CO CKOPOCTBIO cBeTa. [locTynmaThl TEOpHMH OTHOCHTENBHOCTH M CIEACTBUS M3 HUX. VIHBapHaHTHOCTH
MO/ CKOPOCTH CBETa B BaKyyMe. DHeprusi mokos. CBs3p MacChl M SHEPTHH CBOOOMHONW YaCTHIBL. DJIEMEHTHI
PENSTUBUCTCKON TMHAMHUKH.
CamocrosiTesibHasi padoTa ody4arommxcs Ne32:
| TIpounTath TeKCT yueGHUKA, OTBETHTH HA BONPOCH! HAparpadoB, BHIIONHHTS TECThI, PENIHTh 3a1aUH.
Pa3nen 6. KBantoBasi pusuka 14
Tema 6.1. | Conep:xaHue yueOGHOIro MaTepuaJa: OK 01
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KsanroBas ontuka 59 | TennoBoe m3ny4yenue. JlaBjaenue cBeta. /[BolicTBeHHasi NpUpoaa cBeTa OK 02
KsanroBas runoresa Ilnanka. TemnoBoe uznydenue. KopmyckynspHo-BonHOBOH nyanusm. doronsl. 'unoresa ne OK 04
Bpoiins o BomHOBBIX cBoiicTBax dactuil. CooTHomeHne HeomnpeaenenHocteil [ eiizendepra. Onsitet [1.H. Jlebenera OK 05
u H.W. BaBunosa. [laBnenne cBeta. XUMHUECKOE JEHCTBHE CBETA. OK 07
CamocTosiTesibHasi padoTa odyuarommxcst Ne33: K 1.1
[IpounTtaTh TEKCT yueOHUKA, OTBETUTH Ha BONPOCHI naparpados, BHITOIHUTH TECT, PELIUTh 3aau. IK 1.2
60 | Buemmuii n BHyTpennuii ¢poroddpdexTni. POTOTEMEHTHI 1K 2.1
®orosddexr. Ypapnenne Ditnmreiina ais poroddpdexra. Bremmuii Gorosnextpudeckuii s¢dexr. Bryrpennuii IIK'3.3
dorosddext. Tunbl Gorosnementos. [Ipumenenue porodpdekra. 11K 4.2
CamocTosiTesibHasi padoTa odyuarommxcst Ne34:
| TIpounTath TekcT yueGHUKA, OTBETHTH HA BOIPOCH! NAparpadoB, PELIHTh 3a1a4.
Tema 6.2 dusuxa atoma | Copepskanue yueOHOro MaTepuasa:
U aTOMHOTO si/ipa 61 | simepuas mogeab aroma. Monenab atoma H. Bopa
PaszBuTHe B3MNIAZOB Ha CTpOeHME BellecTBa. MopeNn CTpOEHHsT aTOMHOrO sjpa.3aKOHOMEPHOCTH B aTOMHBIX
criekTpax Bojopona. SlxepHas mozpens aroma. OmbiTelD. Pezepdopna. Mogens atoma Bomoposa no H. Bopy.
KBanroBeie moctynatel bopa. Jlazepel. PaanoakTuBHOCTh. 3aKOH paJMOAaKTHBHOTO pacrana. PammoakTHBHbIE
npeBpaienusi. CiocoObl HAOIIOIEHHS] U PErUCTPalK 3apsbKeHHbIX YacThil. D¢ dekt BaBunosa — UepeHkoaa.
CamocTosiTesibHasi padoTa odyuarommxcsi Ne35:
[TpounTath TEKCT yueOHHKA, OTBETUTH HA BOIIPOCHI Maparpad)os, BHIMOIHUT TECThI, PEHINTh 3aJa4H.
62 | Ctpoenne atoMHOro siipa. PanoakTuBHOCTH. JileMeHTapHbIe YacTHIbl. KBaHTOBBIE reHepaTophl. Jlazepbl
Ctpoenune atoMHOro sapa. JledekT Macchl, SHEPTUs CBA3M U YCTOMYMBOCTH aTOMHBIX sep. SInepHble peakiuuw.
SlnepHas sHepreTHka. DHEPreTHUECKHH BBIXOA SIIEPHBIX peakuumil. VMckyccTBeHHast paJuoakTHBHOCTh. [leneHue
TsoKenbIX szep. LlenHas snepHast peakuus. Yipapisemas LenHas peakuus. SnepHsiii peakrop. TepMosinepHbli
cuHTe3. OHeprusi 3Be3ll. IlomydyeHne paguoakTHBHBIX HM30TONOB M MX IpPUMEHEHUe. buomorudeckoe aelicTBue
paJIMOaKTUBHBIX U3IIydeHUI. DIeMeHTapHbIC YaCTHIIBL.
CamocTosiTesIbHasi padoTa ooy4yaromuxcst Ne36:
| TIpounTaTh TeKCT yueGHMKA, OTBETUTh HA BONPOCH! HAparpadoB, BHIIONHHTb TECThI, PEUIHTh 3a1aUH.
KoHTpoJsibHBIE padoThI:
63 | KonTpoabnas padora Ne3 mo pazzenam «Konebanus u BonHbl. Ontrka. KBanToBas ¢pusuka»
Pa3nen 7. Ctpoenue BeesnenHoii
Tema 7.1. Conep:xkaHue y4eO0HOro MaTepuaja: OK 01
CrpoeHue 64 | ConneuHasi cuctemMa OK 02
ConHe4HO! CUCTEMBI Comnneunas cucteMma. IlmaneTsl, uX BUAUMOE JBIDKEHHE. Maible Tena comHedHol cuctembl. Cuctema 3emist-JlyHa. OK 03
Comane. ComHeunasi akTUBHOCTB. Vctounnk sHeprun ConHITa u 3BE3 . OK 04
CamocTosiTejibHasi padoTa ody4yawmmxcs Ne37: OK 05
| TIpounTath TeKCT yueGHUKA, OTBETHTH HA BOMPOCHI Maparpacdos. OK 07

Tema 7.2.
Dpommonusa Beenennoit

Conep:xaHue y4eOHOro MaTepuaJa:

65 | Crpoenne u 3Bomonusa Coanna u 38é31. 'anakruka. Bynymee BceesieHHoii
3BE31BI, UX OCHOBHBIE XapakTepucTUku. COBpeMEHHbIE TPECTaBICHUS O MPOUCXOXKIeHNH 1 3Bomonny ColHIa 1
3BE€31. Dtambl xu3HMU 3BE31. Mueunsrii [lyte - Hama [amaktmka. Tumbl ramakTuk. PagmoranakTHKy W KBa3aphl.
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Bcenennas. Pacmmpenne Bcenennoii. 3akon XaO6ma. Teopuss bompmioro B3peiBa. MacmraOHast CTpyKTypa
BcenenHoil. MeraranakTuka.

CamocrosiTenbHas padoTa o0y4yarommuxcst Ne38:

| HpO‘lI/ITaTB TCKCT y‘le6HHKa, OTBCTUTH Ha BOIIPOCHI naparpa(bOB, BBITIOJIHUTH TCCThI, pCHINTL 3a1a4H.

Koncyabrammn 4
IIpome:xyToUHasi aTTeCTAIMSA: DK3aMEH 8
BCEI'O: 180
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3. YCJIOBUSI PEAJIN3AIIAN PABOYEM ITPOT'PAMMBI YUEBHOM U CIIUTLIAHBI
3.1. TpeGoBaHns K MUHIMAJTBHOMY MATePHAJIBHO-TEXHHYECKOMY 00ecIe4eHHI0

Obopyoosarue yuebHozo kaburnema.

e pabouee MECTO MpenoaBaTeNs;

® KOMIUIEKT MOCA0YHBIX MECT IO KOIUYECTBY O0YUAIOIIHXCS;

® pa3JaTOYHBIN MaTepuar;

e TexHHYECKHe cpejcTBa 00yueHus (cpencta UKT): paboyee MecTo megarora ¢ IepCOHANTBHBIM KOMIIBIOTEPOM,
WnrepHer co ckopocThio nHPpopMarmonHoro oomena 100 Mout/c, ananpoexrop;

® BCIIOMOTATENIbHOE 000PYIOBaHKE: KIACCHAS TOCKA, IKPaH;

® yUeOHO-TIPAKTHYECKOE U YI4eOHO-Tab0opaTOpHOE 000PYyIOBAHUE.

Yuebno-memoouuecxuii komniexc no oucyuniune OYVJ/I. 13 @uzuxa, B TOM YHCIE:
«MeToauueckue yKa3aHus IO BHITOJHECHHUIO MPAKTHYCCKUX paboT»;
«MeToauyeckue yKka3zaHus IO BHIMOJHEHHUIO Ta00PaTOPHBIX paboTy»;
«MeToauyeckre peKOMEHIAIMH IO BBITIOJIHEHUIO CAMOCTOSTEIEHOW PabOoThD»;
KOHTPOJIbHO-OI[CHOYHBIC CPEICTBA I IPOBEICHUS TCKYIICH aTTeCTAIINY;
KOHTPOJIBHO-OI[CHOYHBIC CPECTBA JUIs IPOBECHUS IPOMEKYTOYHOM aTTCCTAIHH.

IIpoepammnoe obecneuenue Ha KomMnviomepe nPenooasamest.

e omeparuonHas cucrema Windows (Bepcuit: Windows XP, Windows Vista, Windows 7, Windows 8.1 wiun
Windows 10)

o oducHsnii maker MS Office (Bepcuit 2003, 2007, 2010, 2013 wiu 2016, Brarouas MS Access)

o Opayseps! (Internet Explorer, Mozilla Firefox, Google Chrome, Opera).

3.2. UnpopmanuoHHOe oOecnieyeHre 00yueHms.

OcHosenas numepamypa:

1. Mskumes I'.5l. ®usuka. 10 wiacc. ba3oeiii 1 yriny0néHublii ypoBuu : YueOnuk / ['.Sl. Mskumes, b.b.
byxosues, H.H. Corckuit; mon. pen. H.A. TlapdenrseBa — Mocksa : [Ipocsenienue, 2023. — 433 ¢. — ISBN 978-5-09-
107706-3. — URL.: https://book.ru/book/. — TeKcT : 31MeKTPOHHBIH.

2. Mskumie I'.5l. ®uszuka. 11 knacc. ba3obiid 1 yrinyonéuueid ypoBuu : YueOnuk / ['.S. Mskuies, b.b.
Bbyxosues, B.M. Yapyrun; noa. pea. H.A. IapdentseBa — Mocksa : TIpocsemenne, 2023. — 440 c¢. — ISBN 978-5-09-
107587-8. — URL.: https://book.ru/book/. — TeKcT : 31eKTpOHHBIH.

Hononnumenvrvle ucmouHuxu:

1. ®enepanpusiii 3akoH oT 10.01.2002 Ne 7-03 «O06 oxpane okpyxaromiei cpeasn (B pem. oT 25.06.2012, ¢ m3m.
ot 05.03.2013).

2. JImutpueBa B.®. ®dusuka s npodeccuit U crienuanbHOCTEH TeXHHYECKOro Npouiis: yIeOHUK JUTsl CTY/I.
yupexaeHuii cpe. npod. oopazoBanust / B.D. Jimutpuesa. — 5-e u3j., crep. — M. : 3natenbekuii HEHTp «AKaeMusy,
2018. — 448 c. — ISBN 978-5-446865703.

3. Jmutpuesa B.®. dusuka asst npodeccuii u crienuanbHocTeil TexHudeckoro npoduist. COopHuK 3a1a4: yueo.
[Mocobue mst cryn. Yupexaenuii cpen. [Ipod. O6pazosanus / B.®. [ImurpueBa. — 3-e u3j., crep. — M. : U3garenbckuit
LeHTp «Akagemus», 2018. — 256 ¢. — ISBN 978-5-446872909.

4. JmutpueBa B.®D. dwusuka s npodeccuid M CreruanbHOCTel TexHudeckoro npoduis. JlabopatopHbiii
MPaKTHUKYM: yue0. mocodus yuapexaeHuii cpel. npod. oopazosanust / B.®./Imutpuesa, A.B. Kopxyes, O.B. Mypra3uHa.
- M. : M3natenbckuii nenTp «Axkanemus», 2019. / B. @ JImurpuea, A. B. Kopxyes, O. B. Mypra3una. - 5-¢ u3j., crep. -
Mocksa : Akagemust, 2019 - 160 c.; ISBN 978-5-4468-8319-6.

5. TlypemmeBa H.C. ®m3uxa. 10 knace 6a30Bbriii yriryonennsii : Yueonuk / H.C. Ilypemmesa, H.E. Baxeesckas,
H.A. Ucaes; noa. pen. H.C. IlypsieBa — Mocksa : [IpocBemienne, 2022. — 336 ¢. — ISBN 978-5-09-099517-7. —
URL: https://book.ru/book/. — TekcT : 37eKTPOHHBIH.

6. Ilypeimesa, H.C.. ®usuka. 11 knacc 6a3oBbiii yriryonenssiii : Yuebuuk / H.C. ITypsiesa, H.E. Baxeesckasi,
H.A. Hcaes, B.M. Yapyrua — Mocksa : IIpocBemenue, 2022. — 338 c¢. — ISBN 978-5-09-099517-7. — URL:
https://book.ru/book/. — TekcT : 3eKTPOHHBIIA.

7. PoimkeBuu A.Tl. ®@usuka. 3amaunuk. 10-11 wim.: - M. : JIpoda, 2013. ISBN 978-5-358-11908-6 dwusuxa.
3amaunuk. 10—11 xu1. : mocobue amst oOmeodpazosat. yupexaenuii / A. I1. PeivkeBna. — 17-e n3g., crepeorun. — M. :
Hpoda, 2013. — 188 c. : ni. — ISBN 978-5-358-11908-6.

8. Tpodumona, T. U., Kpatkuii kypc GHU3MKH ¢ mpuMmepaMy perreHust 3agad. : ydeOHoe mocobme / T. .
Tpodumosa. — Mocksa : KuoPyc, 2021. — 279 ¢. — ISBN 978-5-406-03212-1. — URL.: https://book.ru/book/. — Texcr
: DJIEKTPOHHBII.
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9.

Tpodumona, T. U., Duzuka. Teopust, pemenune 3aaad, JEKCUKOH. : cripaBoynoe n3ganue / T. Y. Tpodumona.
— Mocksa : KnoPyc, 2021. — 315 ¢. — ISBN 978-5-406-03927-4. — URL.: https://book.ru/book/936794. — Tekcr :

SJIEKTPOHHBIH.

10.

Tpodumonra, T. U., Kypc ¢usukn ¢ npuMepamu pemieHust 3aaad B 2-x Tomax. Tom 1 : yueObnuk / T. W.
Tpodumosa, A. B. dupcos. — Mocksa : KuoPyc, 2020. — 577 ¢. — (CIIO). — ISBN 978-5-406-05612-7-K-2019. —

URL: https://book.ru/book/. — TekcT : 31eKTpOHHBIH.

11.

Tpodumona, T. Y., Kypc ¢usukn ¢ npuMepamu pemieHus 3aaad B 2-x Tomax. Tom 2 : yueOnuk / T. W.
Tpodpumora, A. B. ®upcoB. — Mocksa : KuoPyc, 2020. — 379 c. — (CIIO). — ISBN 978-5-406-07014-7. — URL:

https://book.ru/book/. — TekcT : AMeKTPOHHBIN.

Humepnem- pecypcut:

1.  www.fcior.edu.ru (denepanbHbIil IEHTP UHPOPMAIIMOHHO-00PA30BATEIBHBIX PECYPCOB).

2. www.dic.academic.ru (Akagemuk. CIOBapH U SHITUKIONCIIH).

3. www.booksgid.com (Book3 Gid. DnekTporHast OMOIHOTEKA).

4.  www.globalteka.ru (I'mo6anreka. ['mobanpHas OMOIMOTEKA HAYYHBIX PECYPCOB).

5. www.window.edu.ru (ExnHoe okHO JocTyna K 00pa3oBaTelbHBIM pecypcam).

6. www.st-books.ru (JIyumnast yueOHas utepaTypa).

7. www.school.edu. ru (Poccuiickuii 00pa3zoBaTenbHbIN TOPTAJ. JOCTYITHOCTh, KA4eCTBO, 3(PPEKTUBHOCTS).
8.  www.book.ru (DnekTpoHHast OHOIHMOTEYHAS] CHCTEMA).

9. www.alleng.ru/edu/phys.htm (O6pa3zoBarenbubie pecypchl MHTepHEeTa — DH3HKa).

10. www.school-collection.edu.ru (Exunas xomaexiust iudpoBbIX 00pa30BaTEbHBIX PECYPCOB).

11. https//fiz.1september.ru (yueOHO-MeToqu4ecKas razera «Duznkay).

12. www.n-t.ru/nl/fz (HoGeneBckue naypeaTsl 1o GpusmKe).

13. www.nuclphys.sinp.msu.ru (Slnepnas ¢pusuka B urepHere).

14. www.college.ru/fizika (ITonroroska k EI'D).

15. www.kvant.mccme.ru (Hay4HO-TONMYJISIPHBIH (PU3UKO-MaTeMaTHYeCKuil xypHai «KBaHTY).

16. www.yos.ru/natural-sciences/html (ecTecTBeHHO-HAYUHBIH KypHAIT [T Monoaexku «I1yTe B HAYKY»).
17. http://pemryers.pd (mucTannmoHHas 00y4Jaroas CUCTEMa TS MOATOTOBKK K TOCYAapPCTBEHHBIM SK3aMEHaM
«Pemy ET'O»).

Tpenaosicepur.

1. [nardopma mis ObicTporo popmupoBanust HaBbIKOB «skills4u.ruy.

2. TIlnardopma «math-phys.ru» (Tpenaxep dpopmyin o pusuke).
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4. KOHTPO.Ib U OIIEHKA PE3YJbTATOB OCBOEHMSI YYEBHOM JACIATLINHBI

KoHTponb U OllCHKA PacKPHIBAIOTCS Yepe3 YCBOCHHBbIC 3HAHHS M MPUOOPETEHHbIE OO0YJAIONIMMUCS YMEHHS,
HanpaBlieHHBIE Ha (OPMHUpPOBaHHME OONMIMX U MPOPECCHOHATBHBIX KOMIETeHIHH. KOHTPOIb W OlleHKa pe3ybTaToB
OCBOCHUsI Y4eOHON MUCIUILIMHBI OCYIIECTBIIMIOTCS MPENojaBaTeieM B MPOLECCe MPOBEACHUS TEKYIIEro KOHTPOJS B
(opMe YCTHBIX OMPOCOB, ()POHTAIBHBIX OMPOCOB, TECTOBBIX 3aJaHHM, BBIMOJHEHHS MPAKTHUECKUX M JaOOpaTOPHBIX
paboT, KOHTPOJIBHBIX PabOT, TPOMEKYTOYHOrO KOHTPOIS B (hopMe MuPepeHIIMPOBAHHOTO 3a4eTa 1 IK3aMEHa.

Kon u HanmeHoBaHUe Paznen/Tema Tun oueHoYHbIX
(¢ opmMupyemMbIX KOMNIEeTeHIIUI MepPONpPHUsSITHI
OK 01. Beibupats crioco0bl penieHus Pazpmen 1. Temsr 1.1., 1.2, 1.3

3a/1a4 mpodeccuoHaNbHOM nesrenbHoctr | Pasmen 2. Temer 2.1., 2.2., 2.3.

MIPUMEHUTETHHOK Pa3InYHBIM Pazgen 3. Temn1 3.1., 3.2, 3.3.,3.4., 3.5.

KOHTEKCTaM Paznen 4. Temn1 4.1., 4.2.

Paznen 5. Temnr 5.1., 5.2., 5.3.
Paznen 6. Temnr 6.1., 6.2.
Paznen 7. Temnr 7.1., 7.2.

OK 02. Ucnonb30BaTh COBpeMEHHbBIE Pazpgen 1. Temsr 1.1., 1.2, 1.3
CpeJicTBa MOKCKa, aHalu3a U Paznen 2. Temnr 2.1., 2.2., 2.3.
MHTEpIpeTanuu HHopManum, u Paznen 3. Temsr 3.1, 3.2.,3.3.,3.4,,3.5.
nH(pOpMaIMOHHbBIE TEXHOIOT MU IS Paznen 4. Temb1 4.1., 4.2.
BBITIOJIHEHHUS 337124 npodeccuonansHoit | Pazmen 5. Temsr 5.1., 5.2., 5.3.
eI TEILHOCTH Pasnen 6. Temsbr 6.1., 6.2.
Pasnen 7. Temsr 7.1., 7.2.
OK 03. [TnaaupoBath u Beenenue.
pean30BBIBATH COOCTBCHHOE Pasnen 3. Temsr 3.1., 3.2.,3.3,,3.4., 3.5. .
npodeCCHOHANBHOE U TUYHOCTHOE Pasnen 5. Temsr 5.1., 5.2, 5.3. - YCTHBIM ONpPOC;
pasBUTHE, IPEATPUHUMATEITHCKYIO Paznen 6. Temsb1 6.1., 6.2. -  OLICHKA TECTOBBIX
JIeATENILHOCTD B MPOQeCcCHOHaIbHON Paznen 7. Temsr 7.1., 7.2. 3a/1aHui;
cepe, UCTIONB30BATh 3HAHUS 110 - HaGIIOCHHUE 33 XOIOM
(puHAHCOBO! rPaMOTHOCTH B BBINOJTHEHHSI JIA00OPATOPHBIX
Pa3IMYHBIX KU3HEHHBIX pabor;
CUTYalAxX - OLICHKA BBINOJHECHUS
OK 04. DddexTrBHO Paznen 1. Temsr 1.1., 1.2, 1.3 6 6ot
: 112a00paTOpHBIX PadoOT;
B3aMMOJICIICTBOBATh U paboTaThB Paznen 2. Temsr 2.1., 2.2., 2.3.
KOJIJIEKTUBE U KOMaH/IE Pazgen 3. Temr1 3.1., 3.2, 3.3.,3.4., 3.5. "~ OUCHKa MPAaKTHICCKUX
Paznen 4. Temr1 4.1., 4.2. pabor (perens
Paszien 5. Temni 5.1., 5.2., 5.3. KatCCTBCHHBIX, PACUCTHEIX,
Pazgen 6. Temn1 6.1., 6.2. npodeccroHaibHO
Pazgen 7. Temr1 7.1., 7.2. OPHEHTHPOBAHHBIX 33/1a);
OK 05. OcymiecTBIATh yCTHYIO U Beenenue. -  OICHKa KOHTPOJIBHBIX
MMUCHMEHHYI0 KOMMYHHUKAIIUIO Ha Pazpmen 1. Temsr 1.1., 1.2, 1.3 pabor;
rocy/lapCTBEHHOM s3bIke Poccuiickoi Pasnen 2. Temn1 2.1., 2.2., 2.3. - mudpepeHIUpOBaHHbIN
®deneparyy ¢ y9eTOM 0COOEHHOCTEH Paznmen 3. Temsr 3.1., 3.2.,3.3., 3.4, 3.5. 3auer;

COLIMANBHOTO M KyNbTypHOTro KoHTekcTa | Pasmen 4. Tembi 4.1., 4.2. -
Pazpen 5. Temr1 5.1., 5.2., 5.3.
Pazgen 6. Temn1 6.1., 6.2.
Pazpgen 7. Temr1 7.1., 7.2.

OK3aMCH.

OK 07. CozmeficTBOBaTh COXpaHEHHIO Pazgen 1. Temsr 1.1.,1.2,1.3
OKpY’KaroIien cpepl, Pazpmen 2. Temsr 2.1., 2.2., 2.3.
pecypcocOepekeHUI0, IPUMEHSATh Pazpmen 3. Temsr 3.1.,3.2.,3.3.,3.4,,3.5.
3HAHUSA 00 U3MEHEHHMH KIIMMAaTa, Paznen 4. Temr1 4.1., 4.2.

TIPUHIATIEI OEpEKITUBOTO Paznmen 5. Temsr 5.1., 5.2., 5.3.
TIPOU3BOACTBA, 3((HEKTHBHO Pazpmen 6. Tems1 6.1., 6.2.

JIECTBOBAThH B UPE3BBIYANHBIX Pazpgen 7. Temrr 7.1., 7.2.

CUTYaIHsAX

[IK 1.1. BemonHsATs paboTHI 110 BBOAY Pazmen 1. Temer 1.1, 1.2, 1.3

JIOMOBEIX CHJIOBBIX CHCTEM B Paznmen 2. Temsr 2.1., 2.2., 2.3.
SKCILTyaTalUIo Paznen 3. Temsr 3.1., 3.2.,3.3.,3.4., 3.5.

Pasnen 4. Temn1 4.1., 4.2.
Paznen 5. Temsr 5.1., 5.2., 5.3.
Paznen 6. Tems1 6.1., 6.2.
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[1K 1.2. BeimonssATs paboTh! IO BBOLY
JIOMOBBIX CIIA0OTOYHBIX CHCTEM B
JKCIUTyaTalHIo

Pazmen 1.
Paznen 2.
Pazgen 3.
Paznen 4.
Pazgen 5.
Pazgen 6.

Temsr 1.1.,1.2,1.3

Temrr 2.1.,2.2., 2.3.

Temr1 3.1, 3.2.,3.3.,3.4.,3.5.
Temn1 4.1.,4.2.

Temw1 5.1., 5.2, 5.3.

Temn1 6.1., 6.2.

[IK 2.1. IIpoBepAaTs TEXHUYECKOE
COCTOSIHUE MYHUIIUIIAIBHBIX JIMHUN
3JIeKTpoIepeiad

Paznen 1.
Paznen 2.
Paznen 3.
Paznen 4.
Paznen 5.
Paznen 6.

Temsr 1.1.,1.2,1.3

Temrr 2.1.,2.2., 2.3.

Temw1 3.1, 3.2.,3.3.,34.,3.5.
Temn1 4.1.,4.2.

Temr1 5.1, 5.2.,5.3.

Temnr1 6.1., 6.2.

[IK 3.3. BeImonHATs NPOBEPKY U
HaJIaJIKy 3JIEKTPOOOOPYAOBaHUS Ha
00BEKTaX JIECKTPOCHAOKCHHUS B
MIPOMBIIIJIEHHOM H I'Pa’KAaHCKOM
CTPOUTENBCTBE, B TOM YHCIIE C
pa3MYHBIMH BUAAMH PEJICHHBIX 3alUT

Pazgen 1.
Pazgen 2.
Pazpgen 3.
Pazpnen 4.
Pazpgen 5.
Pazgen 6.

Temsr 1.1.,1.2,1.3

Temr1 2.1.,2.2., 2.3.

Temr1 3.1, 3.2.,3.3.,34.,3.5.
Temn1 4.1.,4.2.

Temn1 5.1., 5.2, 5.3.

Temn1 6.1., 6.2.

IIK 4.2. BInoiHsITh, MOHTaX U HAJaAKy
3IEKTPOOOOPYIOBAHUS aBTOMATH3AINH
CHUCTEM YIPABJICHUS] BEHTUISALINH,
KOHTUIIMOHUPOBAHUS, BOJOCHA0KEHUS,
OTOIICHUS

Pazgen 1.
Pazpgen 2.
Pazpgen 3.
Pasznen 4.
Paznen 5.
Pasnen 6.

Temsr 1.1.,1.2,1.3

Temn1 2.1.,2.2., 2.3.

Temr1 3.1, 3.2.,3.3.,34.,3.5.
Temn1 4.1.,4.2.

Temr1 5.1., 5.2.,5.3.

Temn1 6.1., 6.2.
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